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/" *V UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
I" Q \ REGIONS

I YSEZ ' 77 WEST JACKSON BOULEVARD
**+ / CHICAGO, IL 60604-3590

REPLY TO THE ATTENTION OF

October 15, 2002 SE-5J

Mr. Richard Berggreen
STS Consultants
750 Corporate Woods Parkway
Vernon Hill, IL 60061

RE: Lakeshore East Revised Workplan

Dear Mr. Berggreen:

The U.S. Environmental Protection Agency (USEPA) has reviewed the revised Workplan for the
Lakeshore East Development (Workplan) dated September 30, 2002. USEPA hereby approves
the Workplan.

In addition, this letter confirms the verbal approval of the Workplan and the authorization to
begin Site removal actions given on October 4, 2002 by Verneta Simon and myself.

If you have questions regarding this letter, please contact me, as soon as possible, at (312) 886-
5123 or contact Verneta Simon, On-Scene Coordinator, at (312) 886-3601, or Larry Jensen,
Senior Health Physicist at (312) 886-5026.

Sincerely,

Fredrick A. Micke, P.E.
On-Scene Coordinator
ERB Section #3

cc: Lakeshore East L.L.C.

Recycled/Recyclable • Printed with Vegetable Oil Based Inks on 50% Recycled Paper (20% Postconsumer)



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 5

77 WEST JACKSON BOULEVARD
CHICAGO, IL 60604-3590

REPLY TO THE ATTENTION OF

December 13, 2002 SE-5J

Mr. Richard Berggreen
STS Consultants
750 Corporate Woods Parkway
Vernon Hill, IL 60061

RE: Lakeshore East

Dear Mr. Berggreen:

The U.S. Environmental Protection Agency (USEPA) has reviewed your letter of December 10,
2002 with regard to air monitoring procedures for the remaining work at the Lakeshore East
project. The letter properly confirms the verbal approval to the air monitoring procedures given
by myself on December 6, 2002 and is hereby approved. This letter and the December 10 letter
should be added to the workplan for the project.

If you have questions regarding this letter, please contact me, as soon as possible, at (312) 886-
5123.

Sincerely,

d.
Fredrick A . Micke. P.P.
On-Scene Coordinator
ERB Section #3

Recycled/Recyclable • Printed with Vegetable Oil Based Inks on 50% Recycled Paper (20% Postconsumer)



STS Consultants, Ltd. voice 847-279-2500
750 Corporate Woods Parkway fax 847-279-2520

STS CONSULTANTS VernonHills, Illinois60061-3153 web www.stsconsultants.com

December 10, 2002

Mr. Fred Micke, On-Scene Coordinator
Ms. Verneta Simon
U. S. Environmental Protection Agency
Region 5
77 W. Jackson Blvd., SE-5J
Chicago, Illinois 60604

RE: Request to Discontinue Area Air Monitoring, Lakeshore East Remediation Site, 221 N. Columbus
Drive, Chicago, Illinois - STS Project No. 32193-XC

Dear Mr. Micke and Ms. Simon:

On Friday, December 6, 2002, a verbal request was made by STS Consultants, Ltd. (STS) at the above
referenced site to discontinue area air monitoring. This request was made as a result of the completion of
the Phase II removal of the known impacted soils and the completion by USEPA of the verification
surveys of the identified exclusion zones on site.

In response to that request, we understand you agreed that the area monitoring could be discontinued.
Air monitoring would be required, however, with Personal Air Monitors (PAMs) on the Health Physics
technicians conducting the grading surveys that make up the Phase III work scope.

Further, we understand that in the event radiologically impacted material is encountered in the grading
phase, an exclusion zone would be established at that location. The presence of radiologically impacted
material at the ground surface will require that, until the area is remediated, that area should have area
monitoring established when excavation work is to be conducted. This monitoring requirement, however,
would not apply to impacted material encountered in utility trenches or caisson test pits, where material
would not be exposed at the ground surface, unless an effort to remedy the impacted material involved
excavation and removal.

We request you provide a brief written response to this request for our files to confirm your agreement, or
notify us of your comments and any necessary revisions. Thank you for your attention to this matter.

Regards,

STS CONSULTANTS, LTD.

Richard G. Berggreen, C.P.G.
Principal Geologist

cc: Kara Hughes, Lakeshore East Development, LLC

K:\WPDOCS\PROJECT\132193xc\C193C028.doc



STS Consultants. Ltd. voice
750 Corporate Woods Parkway fax
Vernon Hills, Illinois 60061-3153 web

847-279-2500
847-279-2510
www.stsconsultants.comSTS CONSULTANTS

February 4, 2003

Mr. Fred Micke, On-scene Coordinator
Ms. Verneta Simon, On-scene Coordinator
U.S. Environmental Protection Agency
Region 5
77 West Jackson Blvd., SE-5J
Chicago, Illinois 60604

RE: Lakeshore East Development Site, Radiological Impacts Beneath the Adjacent Sidewalk, Harbor
Drive, Chicago - STS Project Number 1-32193-XC

Dear Mr. Micke and Ms. Simon:

As you are aware, we have been proceeding with the excavation of identified radium-impacted materials
from the Lakeshore East property over the past few months. In the course of verifying that sufficient
excavation had been completed on the southeast boundary of the subject property, radiological impacts
were detected in one sample from the wall of the excavation. The NUTRANL results of that sample
analysis are attached.

The sampled boundary wall material measures barely above the cleanup threshold, both in the field
gamma measurements and in the NUTRANL analysis. The field results show a gamma count of 25,000
counts per minute (CPM) unshielded or 7,900 CPM shielded, readings only slightly over the thresholds of
21,072 CPM unshielded or 7,447 CPM shielded corresponding to a concentration of the 7.1 pCi/g
cleanup criterion. The NUTRANL results showed a total radium activity of 7.28 pCi/g.

As this material is off-site, our excavation will not extend beyond our property boundaries. The
excavation wall is vertical at this location, and we propose to backfill as soon as we obtain USEPA
verification sign-off for the on-site remediation. If requested by USEPA, we will provide some
demarcation separation between any backfill and the remaining in-place impacted material, such as
plywood sheeting or a polyethylene membrane or geotextile.

We are at present uncertain as to whether the owner is the owner of the building in the airspace over this
location or perhaps the City as owner of the right-of-way occupied by the Harbor Drive sidewalk and
street. However, we trust that USEPA will provide the property owner and any other party the Agency
feels appropriate with information about this finding.

The on-site area within the exclusion zone has been surveyed and pre-verification sampled and is now
ready for USEPA verification surveying and sampling. We anticipate your providing this survey,
assessment and release of the on-site excavation at your next opportunity to visit the property. It is our
understanding that you may be visiting the property tomorrow, February 5, 2003. Please advise us if you
anticipate any delay in proceeding with this verification work.

Regards,

STS CONSULTANTS, LTD.

Teven Kornder, Ph.D.
Senior Project Chemist

cc: Kara Hughes, Lakeshore East
David Carlins, Lakeshore East

Richard G. Berggreen, C.P.G.
Principal Geologist

K:\WPDOCS\PROJECT\132193XCXC132193XC-Harbor_Drive_Sidewalk.doc
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JUL-09-2001 12:0b STS 847 279 253 F.02.-'04

%^

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGIONS

77 WEST JACKSON BOULEVARD
CHICAGO, IL 60604-3590

Jtl o 2
REPLY TO THE ATTENTION OF

O tl"3J

HAND DELIVERED

Mr. Sean Linnane
Magellan Development Group
1 West Superior, Suite 200
Chicago, Illinois 60610

RE: Lakeshore East

Dear Mr. Linnane:

U.S. EPA conducted a partial radiation walkover survey of the property proposed for Lakeshore
East on June 19, 20, and 29, 2001, and detected three anomalies in radiation levels. These
anomalies were found with a gamma count rate meter linked to a Global Positioning System
(GPS). Further measurements were made to identify radioactive materials and to determine the
gamma exposure rate at the anomalies.

Two of the anomalies are significantly different from the background count rate (at about 100
times background at the southeast anomaly and about 35 times background at the northeast
anomaly) that they should be considered strong indications of high soil radioactivity
concentrations. Both of these appear to be in depressions adjacent to drains. The third anomaly
was not recognized during the survey but appeared as a single data point upon data maps and
requires further checking before it is labeled an actual anomaly. The GPS map, a plot of GPS
gamma count rate data and a spreadsheet of the data on disk and on hard copy, accompany this
letter.

Uranium and thorium radionuclides were specifically identified at the southeast anomaly using a
portable multi-channel analyzer. These radionuclides are consistent with those encountered in
other Streeterville environmental remediation projects. The dose rates on contact with the ground
at the northeast and southeast anomalies were both about 190 microroentgen or more than 20
times background.

By way of explanation, if an area is blank on the GPS map, it means either there were not enough
satellites in position over the horizon and out of the shadows of buildings to give sufficient
accuracy or the area was not walked by us. We surveyed many areas where GPS was not
responding and have clipboard data on these areas. These appeared to be at background gamma
count rate levels. U.S. EPA did not survey the entire site because the anomalies detected and the
presence of the thorium and uranium contamination warrant a detailed radiation survey by other
parties.

R*oy«M«H«ftvol«6l» • Pnnted with Veqcubli Oil B**ad l«r» on S0% FtocvClM Pip*' 120% Pootconiumtn



JUL-09-2001 12=06 STS 847 279 2535 P.03/04

Since you intend to commence construction in September 2001, we would like you 10 fully
delineate radioactive contamination at this property prior to construction of Lakeshore East. At a
minimum, it should consist of a gamma count rate survey, a subsurface assessment by gamma
logging, and a subsurface soil collection for radionuclide identification and quantification at the
anomalies. Gamma logging is measuring subsurface gamma exposure rates down a borehole so
that seams can be identified and, at least qualitatively, measured. Please let us know within 14
calendar days, if you intend to delineate the anomalies discovered prior to construction.

Your continued cooperation in this matter is highly valued. If you would like to discuss this
matter further, please contact me at (312) 886-3601, or Fred Micke, Un-Scene Coordinator, at
(312) 886-5123 or Larry Jensen, Senior Health Physicist, at (312) 886-5026. Please direct any
legal questions to Mary Fulghum, Associate Regional Counsel, at (312) 886-4683 or Cathleen
Martwick, Associate Regional Counsel, at (3 12) 886-7166.

Sincerely,

Vemeta Simon
On-Scene Coordinator

Enclosures
1. GPS map of gamma exposure rates
2. Hard copy gamma exposure rates
3. Computer Disk of gamma exposure rates

cc: Naren Prasad, City of Chicago - Department of Environment, w/o enclosures
Benet Haller, City of Chicago - Department of Planning and Development, w/o enclosures
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Table 1
Excavation Phase (II)

USEPA Notice of Successful Verification Summary
Lakeshore East LLC

Location

Northern Slip
Area

Southern Slip

Grid Designation

JJ-OO, 8-11
JJ-OO, 11-13.5
JJ-OO, 13.5-16

CC-FF, 1-4
EE-FF, 12-14

SS-UU, 32-34

XX, 18
GG-HH.5, 32-38
HH.5-KK, 32-38
KK-LL.5, 32-38
LL.5-MM, 32-38
OO-TT.17-19.5
OO-TT, 19.5-22
RR-SS, 43-45

KK-MM.5, 54-56.5
NN-PP, 42-45
KK-OO, 41-44

E-F.5&I-N, 13-19
E-K, 1-13

C-E.9.5-10.5
F-J, 29-35

USEPA Signature Date

12/10/2002
12/10/2002
12/10/2002
12/10/2002
12/10/2002

12/10/2002

12/10/2002
12/3/2002
12/3/2002
12/3/2002
12/3/2002
12/3/2002
12/3/2002
11/19/2002
11/19/2002
12/10/2002
11/19/2002
1/29/2003

11/19/2002
11/19/2002
10/18/2002

Comments

Exclusion Zone
subdivided into 3 areas

Includes 3 small
exclusion zones

Exclusion zone
subdivided into 4 areas

Exlcusion zone
subdivided into 2 areas

Exlcusion zone
subdivided into 2 areas

Exlcusion zone
subdivided into 2 areas

Y:\Projects\132193XC\32193XC024 - Verfication Signoffs.xls



J J. I -J
•-'C. '..

FORM 223-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area identification: .

Date of Verification Survey.

Time of Verification Survey ; r&%* _ _«m/pm

The ebove-detcribed excavation was eurveyod at the time and data indicated above. The
survey indicated that all aolit hava bean removed as required by the Site Ramovei Action
Criteria.

Documents perlalnfno to thia aurvay ara attached for review end approval by the U.S. EPA.

Signed:

#**&***+/ (Print Name)

(Pnm Title)

The tttaohed/Varlf cation Survt/ dooumenta wtr« ravlewed by U.S. EPA. Region V o
Tha raaulte of thl» euivay Indicate that the vertfteetlo

criteria at contained in the UAO, have been met,

Authorization !* hereby flrented to commano* baokflll and rettoration work at th»« excavator

Signed:

(Print Name)

(Print Title)

For U.S. EPA Region V



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for December 6,2002
Sample

ID
296
297
298
299
300

Sample
Date

12/6/2002
12/6/2002
12/6/2002
12/6/2002
12/6/2002

Sample
Group

EPA
EPA
EPA
EPA
EPA

Description

S2225 JJ-OO/8-1 1 EPA#1
S2226 JJ-OO/8-1 1 EPA#2
S2227JJ-OO/8-11 EPA#3
S2228 JJ-OO/8-1 1 EPA#4
S2229 JJ-OO/8-1 1 EPA#5

Weight

19.3
19.8

...1.9-7
19.3
18.2

U-238
Activity

1.29
6.78
1.87
1.96
3.57

U-238
Uncertainty

2.38
1.86
1.76
2.27
1.69

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232
Activity

0.39
-1.2
0.55
0.85
0.82

Th-232 Ra-
Uncertalnty Act

0.65;
0.48:
0.47;
0.62:"

0.45!

JJ-OO/8-1 1 =

226 Ra-226
Ivity Uncertainty

1.11; 0.93
3.57; 0.73

1; 0.68
0.96; 0.87
0.95! 0.65

1.80

Total Radium
Activity

1.5
2.37
i.55
1.81
1.77

pCi/g

Total Radium
Uncertainty

1.134636506
0.873670418
0.826619622
1.068316433
0.790569415



ef VWfo.fon fiwv>y.

Time of Verification §tw»y

The

Doeunwnte pertaining to trw turvey tre etteched for review end ftpprovel by the U.S. SPA,

Signed.

(Print Tt«ta)

The intoned Vertfloirtlon Survey document* war* reviewed by U.S. EPA, Region V o
1 , Tr»e roeulU «f IhH »urv»y Indiaete thet the verWaetio

&r!t«f<« «• oontelned in me UAO, hev» teen met

Authorization it hereby ortnted to oommeMe beekUt and reetoreban work «t thl*

S^ned:

(Print

(Print Title)

f or u.6. EPA Region V



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for December 6,2002
Sample

ID
303
304
305
306
307

Sample
Date

12/9/2002
12/9/2002
12/9/2002
12/9/2002
12/9/2002

Sample
Group

EPA
EPA
EPA
EPA
EPA

Description

S2230 JJ-00/11-13.5 EPA#1
S2231 JJ-OO/1 1-1 3.5 EPA#2
S2232 JJ-OO/11-13.5 EPA#3
S2233 JJ-OO/11-13.5 EPA#4
S2234 JJ-OO/1 1-13.5 EPA#5

Weight

16.9
18.3
17.1
17.8
17.6

U-238
Activity

3.27
-1.86

1.2
5.57
3.31

U-238
Uncertainty

2.71
2.09
2.04
2.83
1.79

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232
Activity

0.14
0.19
0.04

" """"""'0.29

-0.63

Th-232
Uncertainty

0.72
0.58
0.55
0.75
0.47

Ra-226
Activity

1.98
1.95
1.61
1.57
2.21

JJ-OO/1 1-1 3.5 =

Ra-226
Uncertainty

1.05
0.86
0.81
1.08
0.71

1.87

Total Radium
Activity

2.12
2.14
1.65
1.86
1.58

pCi/g

Total Radium
Uncertainty

1.27314571
1.037304198
0.979081202

1.31487642
0.851469318

Note: Sampled on 12/6/02 but were not analyzed until 12/9/02. GAH



FORM 223.1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area Identification: ,' 00*

Data of Verification Survey: _..f 4? ~

Time of Verification Survey /&&& _ am/pm

The above-described excavation wet eurveyed at the lime and date Indicated above. The
«urv»y indicated that alt toils have been removed at required by the Site Removal Action
Criteria,

Documents pertaining to thla turvey are attached for review and approval by the U.S. EPA.

Signed: >

(Print Name)

(Print Title)

Tn« aUached Varificatfon Survey document* were reviewed by U.S. EPA, Region V o
Tht rt aulta of thla aurvty Indicate that the vertflcatio

cri;*ria e* contained in the UAO, have been met

Authorization It hertby granted to commence baokfH! and rettoration wonX at thtt excavatlor

Signed:

A^ / Date

K \ (^ _ -ft _» yM (CL^ _ (Print Name)

QA/-,5C£:N£ dbO^D/A/^Tr^ _ (PrtntTttle)

For U.S. EPA Region V



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for December 6,2002
Sample

ID
308
309
310
311
312

Sample
Date
12/9/2002
12/9/2002
12/9/2002
12/9/2002
12/9/2002

Sample
Group

EPA
EPA
EPA
EPA
EPA

Description

S2235 JJ-OO/1 3.5-16 EPA#1
S2236 JJ-OO/1 3.5-1 6 EPA#2
S2237 JJ-OO/1 3.5-1 6 EPA#3
S2238 JJ-OO/1 3. 5-1 6 EPA#4
S2239 JJ-OO/1 3.5-1 6 EPA#5

Weight

18.1
17.9

U-238
Activity

4.55
5.34

17.8S 7.41
18.2; 0.91
17.2 4.39

U-238
Uncertainty

2.74
2.83
1.74
2.71
2.06

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232
Activity

0.18
1.15

-0.21
0.88
0.9

Th-232
Uncertainty

0.73
0.75
0.44
0.73
0.54

Ra-226
Activity

1.68
0.26
2.48
1.39
0.31

JJ-OO/1 3.5-1 6 =

Ra-226

Uncertainty

1.04

1.04

0.66

1.07
0.77

1.80

Total Radium
Activity

1.86
1.41
2.27
2.27
1.21

pCi/g

Total Radium
Uncertainty

1.270629765
1 .282224629
0.793221281
1.295299193
0.940478602

Note: Sampled on 12/6/02 but were not analyzed until 12/9/02. GAH



FORM 223-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Date of Verification Survey:

Tima of Verification Survey .am/pm

The above-described excavation was turveyed at tha lime and date indicated shove. The
survay indicated that all soils have bean removed a» required by the Site Removal Action
Criteria.

Documents pertaining {a this eurvey are attached for review and approval by the U.S. EPA.

Signed:

^^ ' ̂ Date

(Print Name)

___ (Print Title)

The attached Verification Survey document! were reviewed by U.S. EPA, Region V o
J2/£>7o£ The reault* of thle auivey indicate that the verificatlo

criteria as contained In the UAO, rwve been met.

Authorization IB hereby granted to commenoe backfill and reatoration work at this exeavatior

Signed:

- * ^ %1 ; Date /a/* f

. (Print Name)

(Print Title)

For U.S. EPA Region V

Pigt4



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for December 6,2002
Sample

ID
276
277
278
279.
280

Sample

Date
12/6/2002
12/6/2002
12/6/2002
12/6/2002
12/6/2002

Sample

Group
EPA
EPA
EPA
EPA
EPA

Description

S2205CC-FF/1-4EPA#1
S2206CC-FF/1-4EPA#2
S2207CC-FF/1-4EPA33
S2208 CC-FF/1-4 EPA#4
S2209CC-FF/1-4EPA#5

Weight U-238

Activity
24.5; 3.72
23.6: 2.91
23.3
25.4
22.3

2.46
6.42
7.08

U-238

Uncertainty

2.08
2.08
1.77
2.06
1.53

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232

Activity
0.09
0.67
0.33

-0.52
0

Th-232

Uncertainty

0.55

Ra-226

Activity

0.87
0.56; -0.36
0.48
0.55
0.38

1.42
1.91

-0.18

CC-FF/1-4

Ra-226

Uncertainty

0.8
0.78

0.7
0.81
0.55

0.85

Total Radium
Activity

0.96
0.31
1.75
1.39

-0.18

pCi/g

Total Radium

Uncertainty

0.970824392
0.960208311
0.848763807
0.979081202
0.668505797



FORM 223-1
NOTlFir.ATION OF SUCCESSFUL VERIFICATION SURVEY

Area idenilflcafon

Date of Verification Survey:

Time of Verif cation Survey

The above-described excavation wat surveyed et the time and date indicated above. The
surve/ Indicated that ali soils have bt«n removed as rtquired by tie S>te Removal Action
Criteria.

Documents pen»irting to thia ourvey ar» «U»gh«d for ravl«w #r>d approval by fr>* U.S. EPA.

Signed:

' ' ' - ' (Print Name)

(Print Tttle)

THe attached Verification Survey documents were reviewed by U.S. EPA. Region V o
I LI !Q 162. , The reaulte of thfe euwty Indicate that the veriffcetio

criteria as contained in the UAO. have bten met.

Authorization it hereby granted to commence backfill and relocation work at this exeavatbr

Signed:

rtll sYl̂ L&t-A' .• ^__________ Date

-A.

- 5CBNC. &&RD//VAro& (Printntio

For U.S. EPA Rtgion V

Pi J4



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for December 6,2002
Sample

ID

281
282
283
284
285

Sample

Date

12/6/2002
12/6/2002
12/6/2002
12/6/2002
12/6/2002

Sample

Group
EPA
EPA
EPA
EPA
EPA

Description

S2210 EE-FF/12-14 EPA#1
S2211 EE-FF/12-14 EPA#2
S2212 EE-FF/12-14 EPA#3
S2213 EE-FF/12-14 EPA#4
S22"i4"EE-FF/12-i4EPA#5

Weight

27.2
27.4
28.3
27.9
27.2

U-238

Activity

3.2
3.38
5.13

' ~2AQ
6.16

U-238

Uncertainty

2.66
1.87
1.75
2.49
2.43

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232

Activity
1.27
0.14

0.1

Th-232

Uncertainty

0.71
0.51
0.46

0.7I 0.67
-0.67; 0.62

Ra-226

Activity
-1.47
1.11

.Q88
1.04
1.54

EE-FF/12-14

Ra-226

Uncertainty

0.97
0.73
0.68
0.96
a 95

0.93

Total Radium

Activity

-0.2
1.25
0.98
1.74
0.87

pCi/g

Total Radium

Uncertainty

1.202081528
0.890505474
0.82097503

1.170683561
1.134416149



FORM 223-1
NOTIFICATION OF SUCCESSFUL VffRIFlCATION 4URVEY

Area ident''~catlon: _
- ""- -7

Date of Ve.'.fication. Surve/: /^ ~£ \&<J-

Timeof Verifca'icn Survey __ ._^P^&£?_ ^*~* am/cm

The above-described excavation wae surveyed at the time ano date indicated above. Tr,t>
$ci-vey indicated that ail soils have been removed as required by the Site Removal Action
Cr,t«rift.

Documents pertaining to thi$ survey are attached to' review and approval by the U.S. EPA.

Signed'

' ' __ , ___ . (Print Nama}

/£&&££. ____ (Print Title)

, Lid,

The attached Verification Survey documents ware reviewed ay U.S. EPA, Region V o
/Z / ic{Q2- . The reaulte of thi* survey indicate that the vartficatio

criteria as contained in the UAO. have been met.

Authorization is hereby granted to commence backfill and restoration work at this axcavatior

Signed:

LO£, fL. V>Uĉ . Hate lUlQlCZ.

•A. >MJC/<C (Print Name)

^a3 A D IN f$TG&_ (Print Tttie)

ForU.S,



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for December 6, 2002
Sample

ID
286
287
288
289
290

Sample
Data

12/6/2002
12/6/2002
12/6/2002
12/6/2002
12/6/2002

Sample
Group

EPA
EPA
EPA
EPA
EPA

Description

S2215 SS-UU/32-34 EPA#1
S2216 SS-UU/32-34 EPA#2
S2217 SS-UU/32-34 EPA#3
S2218 SS-UU/32-34 EPA#4
S221 9 SS-UU/32-34 EPA#5

Weight

20.9
21.7
20.4
20.5
20.8

U-238
Activity

2.39
6.09
5.49
0.63
4.12

U-238
Uncertainty

2.11
1.88
2.08
197
2.22

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232
Activity

1.1
-0.41
-0.44
-0.04
-0.04

Th-232
Uncertainty

0.56
0.48

0.55
0.54
0.59

Ra-226
Activity

-0.18
1.52
2.03
1.56

\'.7

SS-UU/32-34 =

Ra-226
Uncertainty

0.79
0.72
0.81

0.8
b"87

1.36

Total Radium
Activity

0.92
1.11
1.59
1.52
1.66

pCi/g

Total Radium
Uncertainty

0.968349111
0.865332306
0.979081202
0.965194281
1.051189802



FORM 223-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVBY

identification: f J - •

Date of Verification Survey:

Time of Verification Survey /*?• && ..am/pm

The above-descrbed excavation wea aurveyed at the tim« and dale indicated above The
survey incicaied that all soils have been removed e» required by the Site Removal Action
C1. fit* fin

Documents pertahlng to this aurvey ar» eltaehed for r«vW »nd approval by the U.€. EPA.

* _ . .- f^ ,.

Date /^/^^ 2-

(Print Name)

rrf' (Print Title)

, LM.
tOlutl«Mtv«u«h ettanM 4

attached Verification Survey document* were reviewed by U.S. CPA, Region V o
. The fMuto of thlt turvty Indicate that the verWcatio

criteria as contained h the UAO. have been met

Authorization i» hereby granted to commence backfill end restoration work at th!$ excavatior

Signed:

(Print Mam.)

&>ORD/tJf\TOk _ (Print Title)

For U,S. EPA Region V



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for December 6,2002
Sample

ID
291
292
293
294
295

Sample
Date
12/6/2002
12/6/2002
12/6/2002
12/6/2002
12/6/2002

Sample
Group

EPA
EPA
EPA
EPA
EPA

Description

S2220XX-18EPA#1
S2221 XX-18 EPA#2
S2222XX-18EPA#3
S2223XX-18EPA#4
S2224XX-18EPA85

Weight

18.2
19.2

18
18.5
19.8

U-238
Activity

3.4
-0.63
1.77
3.15
2.12

U-238
Uncertainty

2.82
1.83
2.1

1.55
2.21

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232
Activity

-0.13
0.76
0.18
0.79
1.09

XX-18

Th-232
Uncertainty

0.76
0.5

0.58
0.41
0.59

—

Ra-226
Activity

1.28
0.79
1.81
0.47

0.2

Ra-226
Uncertainty

1.11
0.74
0.83
0.58
ass

1.45

Total Radium
Activity

1.15
1.55
1.99
1.26
129

pCi/g

Total Radium
Uncertainty

1.345250906
0.893084542
1.012570985
0.710281634
l!bl8331969



Uot :H PEC- I JN 5 ID:,7.] ;-?,53-917;:> [if.C OVu: ir".:17 No . [ i ; : 4 P. Ob

FORM 223-1
NOTIFICATION OP SUCCESSFUL VERIFICATION SURVEY

Area Identification: A/Sr/X

Date of Verification Survey: _

Time of Verification Survey /3o*> . air./pm

The above-dsscrioed excavation wea surveyed at the time and date indicated above. The
survey indicated that en sens have been removed e» required oy me sits Remove.) Action
Critcria.

Documents perteinhg to tnis aurvey are attached for ravtew and approve! by the U.S. EPA

Signed:

" ^^ Date

(Print Name)

L)££ie<.r , . ._. . (Print Title)

Tne enaced Verification Survvy Uocum»M» were r«viewod by U.S. EPA, ROB I on V o
The results of this aurvey Inoiftate that Vie vtriftettlo

criteifia •» contained in the UAO, have been met,

Authorization Is hereby granted to commence backfill end restoration work at this excavator

Signed:

AjL, _ _ __ Date

For U.S. EPA Region V

Page 4



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Sample
ID

243

244

245

246

247

Sample
Date

12/2/2002

12/2/2002

12/2/2002

12/2/2002

12/2/2002

Sample
Group

EPA

EPA

EPA

EPA

EPA

Description We

S2180GG-HH.5/32-38EPA#1 i

S2181 GG-HH.5/32-38 EPA#2 i

S2182 GG-HH.5/32-38 EPA#3 !

S2183 GG-HH.5/32-38 EPA#4 !

S2184 GG-HH.5/32-38 EPA#5 i

ght U-238
Activity

36.2! 4.51

37.7! 10.27

35.6! 2.02

33.7! 6.18

35.6! 5.96

U-238
Uncertainty

2.04

2.71

2.07

2.77

2.4

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232
Activity

1.03

0.94

1.83

0.39

1.73

Th-232 Ra-226
Uncertainty Activity

0.54^ 1.48!

0.69! 2.34!

0.56: 1.52!

0.71 i 1.45!

0.62! 0.53!

GG-HH.5/32-38

Ra-226 Total Radium
Uncertainty Activity

0.75! 2.51

0.99: 3.28

0.78! 3.35

1.04! 1.84

0.85! 2.26

2.65 pCi/g

Total Radium
Uncertainty

0.924175308

1.206731122

0.960208311

1.259245806

1.052093152

Note: All samples were obtained on 11/29/02 but were not analyzed until 12/2/02



'..' • C " -1 r r

FORM 223-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

IF ZE»
Date of Verification Survey:,

Tine of Verification Survey _ /*** am/pm

The abova-described exc§vation was surveyed et the time ano Oat» indicated above, The
survey Indicated that all soils have been removed a« required by the Site Removal Action
Crtsrla

Dccuments pertaining to thi* »uivey ar« attached for ravlaw and approval by the U.S. EPA.

Signed:

(Print Name)

(Prim Title)

The attacKjid V'erification Survey document* were r«vtew«^ by U.S. EPA, R»g^" V o
, The results of this survey indicate that the vertflcatio

criteria at contained It the UAO, have been met.

Authorization is hereby granted to commence baokfll! and restoration work at thla excavatior

Signed:

J»**JL &- V)̂ J^ . Date /

(Print Name)

(print Titi«)

For U.S. EPA Region V

Peg* 4



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for November 29, 2002
Sample

ID
218
219
220
221
222

Sample
Date

12/2/2002
12/2/2002
12/2/2002
12/2/2002
12/2/2002

Sample

Group
EPA
EPA
EPA
EPA
EPA

Description

S2155 HH.5-KK/32-38 EPA#1
S2156 HK5-KK/32-38 EPA#2
S2157 HH.5-KK/32-38 EPA#3
S2158 HH.5-KK/32-38 EPA34
S2159 HH.5-KK/32-38 EPA#5

Weight

33.1
33.4
33.5
31.7
31.9

U-238

Activity
4.73
9^37

10.82
5.45
3.35

U-238

Uncertainty

2.15........ .,.._.

2.67
2.38
2.82

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232

Activity
0.93
6"7i
0.15
0.83

Th-232

Uncertainty

0.57
0.67
0.68
0.64

1.7; 0.77

HH.5-KK/32-38

Ra-226

Activity
2.96
2.48
3.19
2.39
1.22

Ra-226

Uncertainty

0.82
' 6 . 9 6

0.99

Total Radium

Activity
3.89
3.19
3.34

0.91; 3.22
1.08

3.31

2.92

pCi/g

Total Radium

Uncertainty

0.998649088
1.170683561
1.201041215
1.112519663
1.326386067

Note: All samples were obtained on 11/29/02 but were not analyzed until 12/2/02



ID :3

FORM 223-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area identification: A/aM St.?

Date of Ver fication Survey:

Tinre o' Verification Survey __ /3<X> _ , _^_ >rT>/pTi

The above-dessribed excavation was surveyed at the time and date indicated above, The
»jrv»y indicated that an aoil» ^»^« bean removed e» required by tne Site Removal Action
Crit«rl«.

Oocjment» pertaining to this sjrvoy are attached for review and approval by the U.S. EPA.

Signed:

Date

(Print Nimt)

(Print Title)

tT»0«ntult»nttlUd.

The attachftd.Ver.fication Survey document* w«r« reviewed by U.S. EPA, Region V o
. Tht r§»u)u of tote aurvey indicate that the vertficatlo

criteria aa contained In the UAO. have been met.

Authorization ie hereby granted to commence backfill and raatoration work at thil excavatior

Signed:

-A . MlZKt _ ^ (Print Name)

ON - &1 ̂ TA/g ^00/^D / /U A 7t>& .._ _ (Print Title)

For U.S. EPA Region V



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Sample
ID

238
239
240
241
242

Sample
Date
12/2/2002
12/2/2002
12/2/2002
12/2/2002
12/2/2002

Sample
Group

EPA
EPA
EPA
EPA
EPA

Description

S2175 KK-LL.5/32-38 EPA#1
S2176 KK-LL.5/32-38 EPA#2
S2177 KK-LL.5/32-38 EPA#3
S2178 KK-LL.5/32-38 EPA#4
S2179 KK-LL.5/32-38 EPA#5

Weight

30.4
31.5
31.6
31.2

U-238
Activity

5.2
0.76
0.06

-0.32
27.6; 1.51

U-238
Uncertainty

2.99
2.59

1.9
2.94
2.08

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232
Activity

1.91
1.68

Th-232
Uncertainty

0.79
0.69

1.32; 0.51
2.44
1.41

KK-LL

0.79
0.56

5/32-38

Ra-226
Activity

0.35
1.23
1.02
0.15

1.5

=

Ra-226
Uncertainty

1.08
0.97
0.72
1.11
0.79

2.60

Total Radium
Activity

2.26
2.91
2.34
2.59
2.91

pCi/g

Total Radium
Uncertainty

1.338095662
1.190378091
0.88232647
1.36242431

0.968349111

Note: All samples were obtained on 11/29/02 but were not analyzed until 12/2/02



FORM 223.1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area Idantification:

Date of Verification Survey; _

Time of Verification Survey /J«? ^ ann/pm

The above-described excavation we* surveyed at the time and date indicated above. The
survey indicated that all aolla have been removed e* required by the site Removal Aut
Criwrla

pertaining to thla survey «r« ottachsd for review and approval by the U.S. EPA.

Signed1

Date

(Print Nama)

/?tttt*<~ _ (Print Title)

Bflkifarvttvotvh acton* »6*ln*«*f

The attached Verification Survey documente were ravtewed by U.S. EPA, Region V o
, Th« rtaulta of th)a aurvay IrxJIeate that th* v»rtf5c»tlo

crltaria as contained in the UAO, have been met,

Authorization Is hereby granted to commence backfill end reiteration work at this excavatior

Signed:

__ ̂ Ĵ JL ĴL (L. \>wJku _ Date izl&kz,
FR£DR/C> -f\. Ml(LKE ______ (Print Name)

_ (Print Till*)

For U.S. EPA Region V

Pag* 4



Nutranl Gamma Spec Report- Lakeshore Bast Project 221 North Columbus Drive, Chicago, IL

Sample
ID

223
224
225
226
227

Sample
Date
12/2/2002
12/2/2002
12/2/2002
12/2/2002
12/2/2002

Sample
Group

EPA
EPA
EPA
EPA
EPA

Description

S2160 LL.5-MM/32-38 EPA#1
S2161 LL.5-MM/32-38 EPA#2
S2162 LL.5-MM/32-38 EPA#3
S2163 LL.5-MM/32-38 EPA#4
S2164 LL5-MM/32-38 EPA#5

Weight

37.1
34.6
36.3

36
37.1

U-238
Activity

7.22
4.41
1.57
6.44
5.74

U-238

Uncertainty

2.46
2.26
2.25

3.4
2.16

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232
Activity

1.34
0.61
0.65
0.97
0.23

Th-232

Uncertainty

0.63
0.59
0.61
0.89
0.56

Ra-226
Activity

1.1
1.71
2.23
1.28
2.44

LL.5-MM/32-38

Ra-226

Uncertainty

0.89
0.85
0.86
1.26
0.82

2.51

Total Radium
Activity

2.44
2.32
2.88
2.25
2.67

pCi/g

Total Radium

Uncertainty

1.090412766
1.034698024
1.054371851
i.542627628
0.992975327

Note: All samples were obtained on 11/29/02 but were not analyzed until 12/2/02



• r.- H f U: _ _ ; ! • < :

FORM 223-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area identification: A/^frH 5<L// / * < f A ? - l~r

Date of Verification Su-vsy:

Time of Vernation Survsy _ /J?£c _ anrupm

"he above-described excavation was surveyed at the time and date indicated above. The
survey indicated that all soils have been removed a» required by me Site Removal Action
r.rite'ia,

Documents p&ftaining to thift »urvey »r» »tlaeh*d fo- ravlaw iirwi approvtl by the U.S. EPA

Signed:

" ^ _ Date /^3Jof

(Print Name)

___ (Print Title)

The attached verification Survey document* were reviewed by U.S. EPA, Region V o
. The retulta o^ thii *urv«y indicate that the verfflcatio

criteria as contained In the UAO, have been met

Authorizafon ii hereby granted to commence backfill and restoration work at this excavation

Signed:

oL t YVUxAfc. Date

*fl . M\ £Mg (Print Name)

(Print Title)

For U.S. EPA Region V

Piflfi*



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Sample
ID

228
229

Sample
Date
12/2/2002
12/2/2002

230; 12/2/2002
231: 1272/2002
232 12/2/2002

Sample
Group

EPA
EPA
EPA
EPA
EPA

Description

S2165 OO-TT/17-19.5 EPA#1
S2166 OO-TT/17-19.5 EPA#2
S2167 OO-TT/17-19.5 EPA#3
S2168 OO-TT/17-19.5 EPA#4
S2169 OO-TT/17-19.5 EPA#5

Weight

26.1

U-238
Activity

U-238
Uncertainty

5.05; 2.07
26.3; 0.15; 2.21
25.4! -1.1
26.9i 7.07
25.3; 2.36

2.44
2.54
1.94

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232
Activity

1.49
1.31
0.55
oTi
1.01

Th-232
Uncertainty

0.53
0.6

0.67
0.66
0.53

Ra-226
Activity

Ra-226
Uncertainty

1.46; 0.76
6.65; 6.85
1.61 0.97
2.78! 0.95
3.03! 0.76

OO-TT/17-19.5 = 2.80

Total Radium
Activity

2.95
1.96
2.16
2.89
4.04

pCi/g

Total Radium
Uncertainty

0.926552751
1.040432602
1.17889779

1.156762724
0.926552751

Note: All samples were obtained on 11/29/02 but were not analyzed until 12/2/02



. ;a

FORM 223-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

>- r

Date of Verification Survey: / /2< tv Z.

Time of Veri'ica!ion Survey ..S.3&U

The abcve-descriaeo excavation was surveyed at tfie time and date indicated above The
survey indicated that all soils h?ve been removed as required by the Site Removal Actbp
Criteria.

Documents pertaining to thie eurvoy »r» attached for r«vi»w and approval by the U.S. EPA.

Date

(Print Title)

s, Ltd.
Botutn »wjh ac»no> j tngln r̂ti

The attachad Verincation Survey docum«nta were reviewed by U.S. EPA. Refi«*n

_/£/3_^92^ _ . The re»ult« of thta eurvey Indicate that the vedfl
criterla^as contained In trte UAO, have bt«n met.

Authorization is hereby granted to commence btckfill and reiteration work at this excavator

Signed:

(Print Name)

(Prirtt Titlft)

For US. EPA Region V



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Sample
ID

233
234
235
236
237

Sample
Date

12/2/2002
12/2/2002
12/2/2002
12/2/2002
12/2/2002

Sample
Group

EPA
EPA
EPA
EPA' "
EPA

Description

S2170 OO-TT/1 9.5-22 EPA#1
S2171 OO-TT/1 9.5-22 EPA#2
S2172 OO-TT/1 9.5-22 EPA#3
S2173 b6-TT/19.5-22 EPA#4
S2174 OO-TT/1 9.5-22 EPA#5

Weight

25.5
28.2
28.8
27.3
28.7

U-238
Activity

5.53
6.81
4.96
3.71

-4.38

U-238
Uncertainty

2.38
2.94
1.93
1.87
2.76

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232
Activity

0.27
0.86
0.82
1.09
2.04

Th-232
Uncertainty

0.62
0.76
0.51
0.49
0.79

Ra-226
Activity

2.27
1.02
1.31
0.58
1.38

OO-TT/1 9.5-22

Ra-226
Uncertainty

0.89
1.07
0.73
0.68
1.13

2.33

Total Radium
Activity

2.54
1.88
2.13
1.67
3.42

pCi/g

Total Radium
Uncertainty

1.084665847
1.312440475
0.890505474
0.838152731
1.378767566

Note: All samples were obtained on 11/29/02 but were not analyzed until 12/2/02



L - -l - c

FORM 223-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area identification: hjostrtf. -S/O/* &Pf& X/f ~- 55 V5 -"
Date Of Verification Survey. / I// *"/*>£-

lime of Verification b\'rv«y ___ /9£H) ___ __ __ __ __ .arn/prn

The above-describee excavation wa$ surveyed at the time and date Indicated above The
survey indicated that all soils have bean removed ae required by tha Site Removol Action
Criteria.

Documents pertaining to this turvey are attached for review and approval by the U.S. EPA.

(Print Name)

(Print Title)

rrv oo«i«uitHMa, LIB,

The attached Verification Survey doeumftnU were reviewed by US. EPA. R«oion V o
' — T)>gt̂  /.9 " 2QQTL. _ . The faults of thl» survey Indteato that the verlficatlo
criteria as contafned In the UAO. have D*«n m«l.

Authorization ie hereby grantee to commence backfill and reiteration work at this excavator

Signed:

,^ d.

For U.S. EPA Region V

-A A4 / CX C __________ (Print Name)

(Print Title)

Peg* 4



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for November 15,2002
Sample

ID
180
181
182
183
184

Sample
Date

11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002

Sample
Group

EPA
EPA
EPA
EPA
EPA

Description

S2131 RR-SS/43-45 EPA#1
S2132 RR-SS/43-45 EPA#2
S2133 RR-SS/43-45 EPA#3
S2134 RR-SS/43-45 EPA#4
S2135 RR-SS/43-45 EPA#5

Weight

33.4
33.3
31.5
32.3
33.6

U-238
Activity

7.94
4.46
0.76
5.92
i.48

U-238
Uncertainty

2.24
2.25
2.15
1.76
1.99

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232
Activity

-0.13
0.07
1.52
0.37
0.35

Th-232
Uncertainty

0.57
0.58
0.58
0.46
0.52

Ra-226
Activity

2.67
2.58

-0.17
1.27
1.61

RR-SS/43-45 =

Ra-226
Uncertainty

0.85
0.86
0.81
0.66
0.76

2.03

Total Radium
Activity

2.54
2.65
1.35
1.64
1.96

pCi/g

Total Radium
Uncertainty

1 .02342562
1.037304198
0.996242942
0.804487414
0.920869155

Note: USEPA batches were sampled on 11/15/02, but were not analyzed until 11/18/02. GAH
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FORM 223-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area Identficaticn:. AA. -_J4tf .g 5V - 5Z ..r~

Date of Verification Sjrvev:

Tim* of Verification Survey / f f £ > _____ __ _____ arn'pm

The dQcvt-described excavation WAS eurvaytd at the time* »nd dale indicated above. Trie
survey indicated that all «oH« Have b«en removed as required by th« Sit» Removal Aotion
Criteria.

Documents pelainjrjg to this survey are attached forr«vi»w end approval by thg U.S. EPA.

Signed;

Date

(Print

(Print Title)

Tho attached Verlflcalion Surv«y doeum0nt* w«r« reviewed by U.S FPA. R»flion V o
~yLov- /9t "2^^^ _.. Tha results of tW* survey Indicate that the venficatlo

criteria as contained in the UAO, have been met.

Authorirttlon is hereby granted to commence bacMi! and restoration work at this axcavBtior

Signed:

. /?.

_ . (Print Name)

ft N - £C£M£ Ate R&l ^^ TOg __ (Prim Title)

For U.S. EPA Region V

Pag* 4



Nutranl Gamma Spec Report- Lakeshore East Project

Exclusion Zone Confirmatory Samples for November 15, 2002

221 North Columbus Drive, Chicago, IL

Sample
ID

160

161

162

163

164

Sample
Date

11/18/2002

11/18/2002

11/18/2002

11/18/2002

11/18/2002

Sample
Group

EPA

EPA

EPA

EPA

EPA

Description We

S21 1 1 KK-MM.5/54-56.5 EPA#1 \

S2112 KK-MM.5/54-56.5 EPA#2i

S2113 KK-MM.5/54-56.5 EPA#3!

S2114 KK-MM.5/54-56.5 EPA#4!

S21 15 KK-MM.5/54-56.5 EPA#5;

ght U-238
Activity

32.9! 4.46

32! 3.11

U-238
Uncertainty

2.3

2.14

31.81 7.39! 1.83

29.7: 3.13

31.4; 7.86

2.49

2.58

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232 Th-232

Activity Uncertainty

Ra-226 Ra-226
Activity Uncertainty

0.45! 0.62! 2.13! 0.88

0.85! 0.57 1.21! 0.82

1.01! 0.46! -0.03! 0.65

0.7! 0.68! 1.7; 0.96

-0.56! 0.65! 2.32! 0.97

KK-MM.5/54-56.5 = 1.96

Total Radium
Activity

2.58

2.06

0.98

2.4

1.76

pCi/g

Total Radium
Uncertainty

1.076475731

0.998649088

0.796303962

1.176435294

1.167647207

Note: USEPA batches were sampled on 11/15/02, but were not analyzed until 11/18/02. GAH



FORM 223-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area identification;

Date of Verification Survey: . / 2~

Time of Verification Survey /#.'&& am/pm

The above-described excavation wee eurveyed at the time and date indicated above, The
survey Irdiceted that a!! aolia have been removed aa required by the Site Removel Action
Criteria.

Documents pertaining to thil survey ere attached for review end approval by the U,8. EPA.

Signed: s j**

s&f!r*~"~ j&* -̂-~ —r- Date

'
(Print Title)

The enacted Verification Survey dooumente were reviewed by U.S. EPA, Region V o
Tht reaulte of thle eurvey Indicate that the vertficetlo

•$ oontelned In the UAO, have be4n met.

Authorization IB hereby granted to oommenoo backf I! and rtfttoratlon work at thia excavatior

Signed:

(Print Name)

(Print Title)

For U.6. EPA Region V



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for December 6,2002
Sample

ID
313
314
315
316
317

Sample
Date
12/9/2002
12/9/2002
12/9/2002
12/9/2662
12/9/2002

Sample
Group

EPA
EPA
EPA
EPA
EPA

Description

S2240 NN-PP/42-45 EPA#1
S2241 NN-PP/42-45 EPA#2
S2242 NN-PP/42-45 EPA#3
S2243 NN-PP/42-45 EPA#4
S2244 NN-PP/42^5 EPA#5

Weight

19.2
18

18.2
18.2
17.9

U-238
Activity

1.54
3.76
2.34
3.11
2.89

U-238
Uncertainty

2.03

2.32
1.96
2.6

2.37

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232
Activity

1.76
1.19
0.81
1.27
0.68

Th-232
Uncertainty

0.55
0.62
0.53
0.69
0.63

Ra-226
Activity

0.3
0.15
1.87
0.51
1.86

NN-PP/42-45 =

Ra-226
Uncertainty

0.76
0.87
0.76

" a 99
0.92

2.08

Total Radium
Activity

2.06
1.34
2.68
1.78
2.54

pCi/g

Total Radium
Uncertainty

0.938136451
1.068316433
0.926552751
1.206731122

T115033632

Note: Sampled on 12/6/02 but were not analyzed until 12/9/02. GAH



i L-

FORM 223-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Ares Idflnifleatiorv A^^/jT^// fatA- l« - OO j "// ~ */*/_

Date of Verification Survey: (

l ims of Verification Survey /Jf^O . anrVpm

The above-described excavation wa& aurveyed at the tlm« and date indicated above. The
survey Indicated that all sol's have been removed as required by the Site Removal Acton
Criteria.

Documents pertaining to this survey are attached tor review and approval by the U.S. EPA.

Signed:

'' '* ~ - Date VJ/d '

(Print Name)

(Print Title)

The attachod Verification Survey documents were reviewed by U.S EPA. Region V o
-- The retuHs of thlt survey Indicate that the verificatia

criteria as contained in the UAO, have been met.

Authorization is hereby granted to commance backfill and restoration work at this excavatior

Signed:
_ /\ *H. J ,

DateJ.

(Print Name)

(Print Title)

For U.S, EPA Region V

VI---r.'." h.-M. »-««'j'k "? •'



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for November 15, 2002
Sample

ID
175
176
177
178
179

Sample
Date

11/18/2002
11/18/2002
11/18/2002

Sample
Group

EPA
EPA
EPA

11/1 8/2002; EPA
11/1 8/2002! EPA

Description

S2126 KK-OO/41-44 EPA#1
S2127 KK-OO/41-44 EPA#2
S2128 KK-OO/41-44 EPA#3
S2129 kk-6b/41^44 EPA#4
S2130 KK-OO/41-44 EPA#5

Weight

35.8
34

35.6
36.1
35.6

U-238
Activity

7.08
-0.12

6.2
4

7.23

U-238
Uncertainty

2.25
2.28

2.6
2.55
2.95

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232
Activity

0.11
1.79
1.15
2.09
0.67

Th-232
Uncertainty

0.57
0.63
0.68
0.68
0.76

Ra-226
Activity

4.21
0.2

1.51
0.38
2.02

KK-OO/41-44 =

Ra-226
Uncertainty

0.84
0.85
0.96
0.92
1.11

2.83

Total Radium
Activity

4.32
1.99
2.66

Total Radium
Uncertainty

1.015135459
1.058017013
1.176435294

2.47: 1.144027972
2.69; 1.345250906

pCi/g

Note: USEPA batches were sampled on 11/15/02, but were not analyzed until 11/18/02. GAH



FORM 223-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area Identification:

Date of Verification Survey: X-

/Time of Verification Survey / am/prr>

The above-described excavation wat surveyed at the time and date indicated above. Th«
survey indicated that ali aoila have been removed as required by the Site Removal Action
Criteria.

Documents pertaining to thia survey ere attached for review and approval by the U.S. EPA.

Signed:

(Print Name)

(Print Title)

The attached Verification Survey documents were reviewed by U.S. EPA. Region V
1/2.7 /CL3 ^ ... The reaulta of thla aurvey Indicate that the. veriftcatlo

criteria as contained in the UAO, have been met.

Authorization ia hereby granted to commence backfill and restoration work at thia excavatior

Signed:

di..̂ nr̂ uilu. Drt».//g?/Q3

A> A^ICk£: (PrintName)

^> /V- S^^/V£: eCOR&INATO R (PrintTitle)

For U.S. EPA Region V



Nutranl Gamma Spec Report- Lakeshore Bast Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for January 27,2003
Sample

ID
469
470
471
472
473

Sample

Date
1/28/2003
1/28/2003
1/28/2003
1/28/2003
1/28/2003

Sample

Group
EPA
EPA
EPA
EPA
EPA

Description

S2344E-F.5/13-19EPA#1
S2345E-F.5/13-19EPA#2
S2346E-F.5/13-19EPA#3
S2347 E-F.5/13-19 EPA#4
S2348E-F.5/13-19EPA#5

Weight

30.4
29.8
30.3
29.8
30.8

U-238

Activity

6.2
0.2

3.27
-4.49
-0.91

U-238

Uncertainty

2.35
2.17

Th-232

Activity
-0.31
0.95

1.93: 0.45
2.35; 1.34
2.89

Average Total Radium (Th-232+Ra-226) Concentration for :

0.97

Th-232 Ra-

Uncertalnty Act

0.59:

0.59;
0.5;

0.65;
0.78;

E-F.5/13-19

226 Ra-226

Vlty Uncertainty

2.54: 0.9
3.34; 0.86
1.97; 6.74
3.13; 0.93
3.48; 1.16

3.57

Total Radium

Activity
2.23
4.29

Total Radium

Uncertainty

1.076150547
1.042928569

2.42; 0.893084542
4.47; 1.134636506
4.45

pCi/g

1.3978555

Note: - Samples were collected on 1/27/03, but were not analyzed until 1/28/03 and 1/29/03. GAH

Sample

ID
476
477
478
479
480

Sample

Date
1/29/2003
1/29/2003

Sample

Group
EPA
EPA

1/29/2003;EPA
1/29/2003;EPA
1/29/2003 EPA

Description

S2349I-N/13-19EPA#1
S2350I-N/13-19EPA32
S2351 I-N/13-19EPA#3
S2352I-N/13-19EPA#4
S2353I-N/13-19EPA#5

Weight

25.9
31.1
31.3
27.2
33.1

U-238

Activity
2.99
2.03

5.6
7.73
4.23

U-238

Uncertainty

2.08
2.35

2.3
2.63
2.43

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232

Activity
2.27
2.14
1.33
1.07
1.58

Th-232

Uncertainty

0.55
6.62

0.6
0.67
0.64

Ra-226

Activity
0.99
1.83
2.97

Ra-226

Uncertainty

0.77
0.88
0.86

1.51! 0.94
3.48; 0.9

l-N/13-19 3.83

Total Radium

Activity
3.26
3.97
4.3

2.58
5.06

pCi/g

Total Radium

Uncertainty

0.946255779
1.076475731
1.048618138
1.154339638
1.104355015

Note: - Samples were collected on 1/27/03, but were not analyzed until 1/28/03 and 1/29/03. GAH



Area .dentificatlon:

FORM 223-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

f~

Date of Verification Survey;

Time of Verification Survey /Jt-QQ ,am/pm

The flbove-descrlbed excavation was surveyed at the time and aate Indicated above. The
survey indicated that all coils have been removed as required by the Site Removal Action
Criteria.

Documents pertaining to thi» survey are attached for review and approval by the U.S. EPA.

Signed:

Pate

(Print Name)

(Print THie)

The attached Verification Survey documents were reviewed by U S EPA, Region V o
— . ̂  -. ̂  ^ ^ Thft reaull* of thla aurvey Indicate that the verificetlot

criteria e$ contained in the UAQ, have bttri met

Authorization is hereby granted to commence backfill and restoration work at this excavatior

Signed:

~ ' Date

-/L. M\Q,KE

- SC£M6 <toRD/NflTQE

(Print Name)

(Print rule)

For U.S. 6PA Region V

">•'



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Sample
ID

165
166
167
168
169

Sample
Date

11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002

Sample
Group

EPA
EPA
EPA
EPA
EPA

Description

S21 16 E-l/1-3 EPA#1
S2117E-I/1-3EPA#2
S2118E-I/1-3EPA#3
S2119E-I/1-3EPA#4
S2120E-I/1-3EPA35

Weight

28
28.5
29.1
28.9

29

U-238
Activity

6.58
5.39
1.88
3.33
4.76

U-238
Uncertainty

2.12

Th-232
Activity

1.35
2.42: 1.78
2.34; 2.05
2.19': 6.86
3.17 1.7

Th-232
Uncertainty

0,55
0.64
0.63
0.58
0.83

Ra-226
Activity

1.93
1.55
6.76
2.56
0.88

Average Total Radium (Th-232+Ra-226) Concentration for : E-l/1-3 =

Ra-226
Uncertainty

0.78
0.9

0.87
0.85
1.15

3.08

Total Radium
Activity

3.28
3.33
2.81
3.42
2.58

pCi/g

Total Radium
Uncertainty

0.954410813
1.104355015
1.074150827
1.029028668
1.418238344

Note: USEPA batches were sampled on 11/15/02, but were not analyzed until 11/18/02. GAH

Exclusion Zone Confirmatory Samples for November 15,2002
Sample

ID
138
139
140
141
142

Sample

Date
11/15/2002
11/15/2002
11/15/2002
11/15/2002
11/15/2002

Sample
Group

EPA
EPA
EPA
EPA
EPA

Description

S2091 E-l/3-5 EPA#1
S2092 E-l/3-5 EPA#2
S2093 E-l/3-5 EPA#3
S2094 E-l/3-5 EPA#4
S2095 E-l/3-5 EPA#5

Weight

29.3
28.5
28.9

32
30

U-238

Activity
1.86
2.54
8.16
4.58
6.43

U-238

Uncertainty

2.21
1.67
2.2

2.48
2.62

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232
Activity

Th-232

Uncertainty

1.46; 0.59
1.24
0.18
1.04

0.45
0.56
0.65

0.59; 0.69

Ra-226

Activity
0.28
1.88
2.64
2.17
2.54

E-l/3-5 =

Ra-226

Uncertainty

0.83
0.64
0.82
0.94
0.99

2.80

Total Radium

Activity
1.74
3.12
2.82
3.21
3.13

pCi/g

Total Radium

Uncertainty

1.018331969
0.7823682

0.992975327
1.142847321
1.206731122

Sample

ID
143
144
145
146
147

Sample

Date

Sample
Group

11/1 5/2002: EPA
11/1 5/2002; EPA
11/15/2002
11/15/2002
11/15/2002

EPA
EPA
EPA

Description

S2096 E-l/5-7 EPA#1
S2097 E-l/5-7 EPA#2
S2098 E-l/5-7 EPA#3
S2099 E-l/5-7 EPA#4
S21 00 E-l/5-7 EPA#5

Weight U-238

Activity

U-238

Uncertainty

Th-232
Activity

31.9: 3.69; 1.82: 1.31
33.4: 5.76i 1.97; 1.93
32.1
29.2
33.1

5.59
4.99
4.24

2.23
1.76
2.92

Average Total Radium (Th-232+Ra-226) Concentration for :

0.1
1.14
0.8

Th-232

Uncertainty

0.48
0.52
0.58
0.46
0.78

Ra-226

Activity
2.08
1.52

Ra-226

Uncertainty

0.68
0.72

3.42; 0.86
0.55; 0.65
2.54

E-l/5-7 =

1.09

3.08

Total Radium

Activity
3.39
3.45
3.52
1.69
3.34

pCi/g

Total Radium

Uncertainty

0.832346082
0.888144132
1.037304198
0.796303962
1.340335779



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Sample
ID

165
166
167
168
169

Sample
Date

11/18/2002

Sample
Group

EPA

Description

S21 16 E-l/1-3 EPA#1
11/1 8/2002! EPA ! S21 17 E-l/1-3 EPA#2
11/1 8/2002; EPA !S21 18 E-l/1-3 EPA#3

11/18/2002
11/18/2002

EPA
EPA

S21 19 E-l/1-3 EPA#4
S2120 E-l/1-3 EPA#5

Weight

28

U-238
Activity

6.58
28.5\ 5.39
29.1! 1.88
28.9

29
3.33
4.76

U-238
Uncertainty

2.12
2.42
2.34
2.19
3.17

Th-232
Activity

1.35
1.78
2.05
0.86

1.7

Th-232
Uncertainty

0.55
0.64
0.63
0.58
0.83

Ra-226
Activity

1.93
1.55
0.76
2.56
0.88

Average Total Radium (Th-232+Ra-226) Concentration for : E-l/1-3 =

Ra-226
Uncertainty

0.78
0.9

0.87
0.85
1.15

3.08

Total Radium
Activity

3.28
3.33
2.81
3.42
2.58

pCi/g

Total Radium
Uncertainty

0.954410813
lVi04355015
1.074150827
1.029028668
1.418238344

Note: USEPA batches were sampled on 11/15/02, but were not analyzed until 11/18/02. GAH
Exclusion Zone Confirmatory Samples for November 15,2002
Sample

ID
150
151

Sample
Date

11/18/2002
11/18/2002

152'; 11/18/2002
153
154

11/18/2002
11/18/2002

Sample
Group

EPA
EPA
EPA
EPA
EPA

Description

S2101 E-J/7-9EPA#1
S2102E-J/7-9EPA#2
S2103E-J/7-9EPA#3
S2104E-J/7-9EPA#4
S2105E-J/7-9EPA#5

Weight

27.7
26.5
25.7
27.1
26.2

U-238
Activity

3.7
2.31
3.49
4.68
5.23

U-238
Uncertainty

Th-232
Activity

1.91; 1.13
2.15! 1.67
2.05
2.57

1.9

Average Total Radium (Th-232+Ra-226) Concentration for :

0.19
1.81
1.12

Th-232
Uncertainty

0.51
6.58
6.55
0.66
0.5

Ra-226
Activity

1.6
1.72
3.24
0.25
1.67

E-J/7-9 =

Ra-226
Uncertainty

0.72
0.81
0.8

0.92
0.71

2.88

Total Radium
Activity

2.73
3.39
3.43
2.06
2.79

pCi/g

Total Radium
Uncertainty

0.88232647
0.996242942
0.970824392
1.132254388
0.868389314

Note: USEPA batches were sampled on 11/15/02, but were not analyzed until 11/18/02. GAH

Sample
ID

155
156
157
158
159

Sample
Date

11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002

Sample
Group

EPA
EPA
EPA
EPA
EPA

Description

S2106l-K/9-13EPA#1
S2107 ̂ i-K/9-13"EPA#2
S2108I-K/9-13EPA33
S2109l-K/9-13EPA#4
S2110l-K/9-13EPA#5

Weight

28.8

U-238
Activity

4.72
27.6! 1.57
29.6! 5.65
27.9

29
10.93
4.55

U-238
Uncertainty

2.52
2.32
2.66
3.21

3

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232
Activity

0.94
1.02
2.41
1.39

Th-232
Uncertainty

0.67

0.63
0.7

0.81
1.55; 0.78

l-K/9-13 =

Ra-226
Activity

2.75
2.83
1.55
1.45
1.89

Ra-226
Uncertainty

0.97

Total Radium
Activity

3.69
0.9; 3.85

0.97; 3.96
1.13
1.12

3.56

2.84
3.44

pCi/g

Total Radium
Uncertainty

1.17889779
1.098590005
1.196202324
1.390323703
1.364844313

Note: USEPA batches were sampled on 11/15/02, but were not analyzed until 11/18/02. GAH
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FORM 223-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY
4fe

Area identification

Date of Verification Suivey.

Time o? Verification -Survey /ip am/pm

The above-descried excavation was Eurvayed at the time ard date indicated above. The
s-jrvay indicated that all toll* have b««n r«mov«d as required by the Site Removal Aotion
Criteria.

Documents pelalnlng to thi* tvrvey ve attached for review end approval by tne U.S. EPA.

Signeo:

"* Date

(Print'Name)

(Print Title)

tireush Mtne* i Er(lnMr|p0

attached Verification Survey dooumanu were reviewed by U.S. EPA. Hog inn V o
1 9 . Zoog-. __ . The reiulu of thit turvey indicate that th« verlficatio

criteria' as contained In tne UAO. have been met.

Authorization is hereby granted to commence backfill end rettoretlon work at this excavattor

Date

(Print Name)

(Print

Fcr U.S. EPA Region V

Pag* 4



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for November 15,2002
Sample

ID
170

Sample
Date

11/18/2002
171: 11/18/2002
172
173
174

11/18/2002
11/18/2002
11/18/2002

Sample
Group

EPA
EPA
EPA
EPA
EPA

Description

S2121 C-E/9.5-10.5EPA#1
S2122 C-E/9.5-10.5 EPA#2
S2123C-E/9.5-10.5EPA33
S2124 C-E/9.5-10.5 EPA#4
S2125C-E/9.5-10.5EPA#5

Weight

32.6
34.4
31.5
32.7
31.8

U-238
Activity

4.85
6.09
5.53
4.56
2.86

U-238
Uncertainty

2.39
3.07

Th-232
Activity

0.57
1.39

2.58! 0.91
2.43I 1.23
2.35

Average Total Radium (Th-232+Ra-226) Concentration for :

1.5

C-E/9.

Th-232
Uncertainty

0.62
0.8

Ra-226
Activity

1.38
1.22

0.69: 1.52
0.64: 0.86
0.63

5-10.5 =

1.22

Ra-226
Uncertainty

0.88
1.14
0.96
0.91
0.9

2.36

Total Radium
Activity

1.95
2.61
2.43
2.09
2.72

pCi/g

Total Radium
Uncertainty

1.076475731
1.392695229

1.18224363
1.112519663
1.098590005

Note: USEPA batches were sampled on 11/15/02, but were not analyzed until 11/18/02. GAH



i LI : J i .. - •) :o - V) i i '• U. i o ' l ' _ l-^iT No . JL b f-'.Ul:

FORM 723-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area Identification. _ f~-

Date of Verification Survey: /*P//fe/ka_.

Time of Verification Survey

The above-described excavation was surveyed at (he time snd date indicted above, The
survey haizated that all ftdil* hav« bften removed as required by the Site Removal AciiOri
Criteria.

Documents pertaining to this aurvey are attached for review and approval by the U.S. EPA.

Signed:

Oate

^A^^/ _. ..„ (Print'Nartte)

£L-f{>cks~- (Print Title)

«• itf
^ -̂̂  »T« pgntutttntt Ltd.

Verification Survey document* wure reviewed by U.S. EPA. Region V o
_. The result* of thla survey Indicate that the verificatlo

criteria aftoontalned In the UAO, h»ve been met.

Authorization is hereby granted to commence backfill and restoration work at this excavatior

Signed/
i f *

Date

(Print Name)

(Print Title)

For U.S. EPA Region V

Pay* 4



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for October 18, 2002
Sample

ID
53
54
55
56
57

Sample

Date

Sample

Group

10/18/2002:EPA
10/1 8/2002: EPA
10/18/2002IEPA
10/18/2002:EPA
10/18/2002:

;EPA

Description

S2026 F-H/32-35 EPA#1
S2027 F-H/32-35 EPA#2
S2028 F-H/32-35 EPA#3
S2029 F-H/32-35 EPA#4
S2030 F-H/32-35 EPA#5

Weight

28.2
31.4
30.9

26.9
28.7

U-238

Activity

9.09
2.03
6.18
2^96
2.24

U-238

Uncertainty

2.78
2.28
2.04
1.88

1.86

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232

Activity

0.08

Th-232

Uncertainty

0.71

1.09! 0.6
0.59! 0.53
1.53i 0.5
0.33; 0.5

F-H. 5/32-35 =

Ra-226

Activity

3.11

2.92
2.77

2.59
4.37

Ra-22S

Uncertainty

1.04

0.87
0.77
0.72
0.74

3.88

Total Radium

Activity

3.19
4.01
3.36

4.12
4.7

pCi/g

Total Radium

Uncertainty

1 .259245806
1.056834897

0.9347727
0.87658428

0.893084542

Sample

ID
58
59
60
61
62

Sample

Date

Sample

Group
10/18/2002;EPA
10/18/2002 EPA
10/18/2002;EPA
10/18/2002
10/18/2002

EPA
EPA

Description

S2031 H-J/32-35 EPA#1
S2032 H-J/32-35 EPA#2
S2033 H-J/32-35 EPA#3
S2034 H-J/32-35 EPA#4
S2035 H-J/32-35 EPAS5

Weight

34.6
33.2
35.4

31.7
34

U-238

Activity
0.72

1.62
5.91

U-238

Uncertainty

1.92

1.79

2.63

6.32i 2.17
0.25; 2.46

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232

Activity
1.71

Th-232

Uncertainty

0.52

0.57.: 0.49
0

0.27
6.79

0.68
0.56
0.67

Ra-226

Activity
0.45
2.68
2.87
2.28

2.57

H-J/32-35 =

Ra-22£

Uncertainty

0.72

0.7

1.01

0.81

0.96

2.84

Total Radium

Activity
2.16
3.25
2.87
2.55
3.36

pCi/g

Total Radium

Uncertainty

0.888144132
0.854458893
1.217579566
0.984733466
1.170683561

Sample
ID

63
64
65
66
67

Sample
Date

Sample
Group

10/18/2002:EPA
10/18/2002;EPA
10/18/2002:EPA
10/18/2002;EPA
10/1B/2002:EPA

Description

S2036 H-J/29-32 EPA#1
S2037 H-J/29-32 EPA#2
S2038 H-J/29-32 EPA#3
S2039 H-J/29-32 EPA#4
S2040 H-J/29-32 EPA#5

Weight

29.5

30.6

30.6
30.2
28.7

U-238
Activity

3.31

3.94
3.13

-0.37
1

U-238
Uncertainty

1.98

2.85
2.37

2
2.33

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232
Activity

Th-232
Uncertainty

0.8i 0.52
1.59; 0.75
0.95
1.34
0.38

0.61
0.54
0.64

Ra-226
Activity

2.54
1.24

1.27
2.14
3.39

H-J/29-32 =

Ra-226

Uncertainty

0.76

1.05

0.88
0.78
0.93

3.13

Total Radium
Activity

3.34
2.83

2.22
3.48
3.77

pCi/g

Total Radium
Uncertainly

0.920869155
1.29034879

1 .070747403
0.948683298
1.128937554

Sample
ID

68
69
70
71
72

Sample
Date

Sample
Group

10/18/2002:EPA
10/1 8/2002 iEPA
10/18/2002;EPA
10/18/2662IEPA
10/18/2662;EPA

Description

S2041 F-H/29-32 EPA#1
S2042 F-H/29-32 EPA#2
S2043 F-H/29-32 EPA#3
52644 F-H/29-32 EPA#4
52045 F-H/29-32 EPA#5

Weight

27.2
26.1
24.9

26

U-238
Activity

-2
2.17
1.78
1.28

26.6: 4.08

U-238
Uncertainty

2.45
2.36
2.04
1.85
2.01

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232
Activity

1.8

1.37
0.76

Th-232
Uncertainty

0.68

0.63
0.56
6.5

0.54: 0.52

F-H/29-32 =

Ra-226
Activity

0.76
2.81

.... 1-82
1.93
2.56

Ra-22G
Uncertainty

0.97

0.91

0.78

6.72
6,76

3.12

Total Radium
Activity

2.56
4.08

3.19

2.69
3.1

pCi/g

Total Radium
Uncertainty

1.18460964
i.106797181
0.96020831 1
0.87658428

6.920869155



Table 2
Grading Phase (III)

USEPA Notice of Successful Verification Summary
Lakeshore East LLC

Location

Grading Phase Lifts

Test Pits

Grid Designation

7C
10B-11AEast
10B-11AWest

10A
29C

35/36A
28A

26C-D

36 (S-9)
36A

USEPA Signature Date

3/7/2003
2/12/2003
2/7/2003
2/7/2003
2/7/2003

12/23/2002
12/23/2002
12/23/2002

1/29/2003
4/2/2003

Comments

Exlcusion zone
subdivided into 2 areas

Y:\Projects\132193XC\32193XC024 - Verfication Signoffs.xls



'003 FRON:lJSEPq REGION ? 31£ 353 9176 TO: 9'H F. 1 1

FORM
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area identification: 7

Date of Verification Survey;,

Tim* of Verification Survey. .anVpm

The above-described excavation wet surveyed at the time end date indicated above. The
| survey indicated that en soils have been removed as required by the Site Removal Action
i Criterlt.

Documents pertaining to thle eurvey are attached for review and approval by the U.S. EPA.

Signed:

j£-'£~

' (Print* Name)

(Print Title)

The attached Verification Survey deeumente were reviewed by U.d. EPA, Rvgion v o
YTlA^(J^*~7 . ?mOC&> The teeuHa of thl» eurvey Indicate thai the vertflcatie

crterie •» contained in the UAO, have been met

Authorrxation is hereby granted to oommenoe backflU and restoration work at this excavator

Signed:

on-
(Print Name)

(Print T«Ue)

For U.S. EPA Region V

ID:U5EPA



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for March 6,2003
Sample

ID
637
638
639
640
641

Sample

Date
3/6/2003
3/6/2003
3/6/2003
3/6/2003
3/6/2003

Sample

Group
EPA
EPA
EPA
EPA
EPA

Average Total Radium

Description

S2459 7C EPA#1
S2460 7C EPA#2
S2461 7C EPA#3
S2462 7C EPAS4
S2463 7C EPA#5

Weight

30.6
32.5

U-238

Activity
2.74
1.35

30.9; 0.72
35: 9.72

29.li 131

U-238

Uncertainty

2.44
2.18

2.4
2.87
2.59

(Th-232+Ra-226) Concentration for :

Th-232

Activity
0.3

0.56
1.25
0.05
0.19

7C

Th-232

Uncertainty

0.64
0.59
0.66
0.71
0.68

Ra-226

Activity
1.24
1.05
2.43
0.91

1.5

Ra-226

Uncertainty

0.94
0.85
0.95
1.05
0.99

1.90

Total Radium

Activity
1.54
1.61
3.68

Total Radium

Uncertainty

1.137189518
1.034698024
1.156762724

0.96; 1.267517258
1.69

pCi/g

1.201041215



L I P . : I 11 • 7 i -, T c -, _ .1 J • -' 1 - - .i 5 3 - y J o

- -'' '-^ 1 : ic. ' . 00;.

FORM 223*1
NOTIFICATION OP SUCCESSFUL VERIFICATION SURVEY

Araa Identification:

Date of Verification Survey:

Time of Verification Survty j ... _ /*&£** . _ . . . , am/am

The Bbova-deeertbad txeavitlon wtt »urvt ytd »t th« t!m« and dtU (ndlcatod above. The
survty Indietttd thtt tl! *oilt hiv« bten removed •» r«quir*d by th« Sit* Removal Action
Criteria.

Document! pertaining to this aurv*y ara attached for raviaw and approval by th« U.S. EPA.

Signad;

(Print Namt)

(Print TWa)

The •tttchad Veriĵ ation Survey dpeumants wara reviewed by U.S. EPA, Region V o
cJ i l^-/fj'^> Th» fttulta of ttilt aurvay Indicate that the vertficatlo

criteria a'f contained In tht UAO, hpve b»*n met.

Authorization ii hartby granted to commence backfill and reetoretton work at this excavator

Signed-.

r (Print Nama)

6 A - ̂  c r m e_ ̂  C&wi i > \ ̂  ^-c . ̂  _ _ (Print THla)

For U.S. EPA Region V



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for February 11,2003
Sample

ID
559
560
561
562
563

Sample

Date
2/12/2003
2/12/2003
2/12/2003
2/12/2003
2/1272003

Sample

Group
EPA
EPA
EPA
EPA
EPA

Average Total Radium

Description

S2411 11A10BEastEPA#1
S241211A10BEastEPA#2
S241311A10BEastEPA#3
S2414 1 1A10B East EPA#4
S241511A10BEastEPA#5

Weight

30.4
29.2
26.1
28.5
31.6

U-238

Activity
3.51

-5.25
0.94
3.89

-0.05

U-238

Uncertainty

2.45
1.73
2.81
2.07
1.96

(Th-232+Ra-226) Concentration for :

Th-232

Activity

Th-232

Uncertainty

1.67! 0.64
1.46 0.5
0.55; 0.73

0.1
1.85

0.53
0.54

Ra-226

Activity

Ra-226

Uncertainty

0.46! 0.89
1.76! 0.7
1.29
1.36
0.19

11A10BEast

1.07

Total Radium

Activity

2.13
3.22
1.84

0.78: 1.46
0.74

2.14

2.04

pCi/g

Total Radium

Uncertainty

1.096220781
0.860232527
1.295299193
0.943027041
0.916078599

Note:
- Samples were collected on 2/11/03, but were not analyzed until 2/12/03. GAH
- This is the exclusion zone that was previously above the cleanup threshold of 7.1 pCi/gram and was cleaned up.

Page 1 of 1



1 4 : J i i K

FORM 223-1
NOTIFICATION OP SUCCESSFUL VERIFICATION SURVEY

Ar«o

Date of Verification Survey:

TimeofVariflcatlon Survty r 'Sr&P7" ' am/em

abov«*de«erib»d excavation wae eurveyed tt the time »nd dau indicated »bovo. The.
•urvty Indicated that »U «oi!« have b«en removed «• required by th» site Removal Action

Document! pertaining to this aurvay are attached for review and approval by the U.6. EPA.

Signed: ^ .
X^-X S? S -, 7

— Date *£." /

.. (Print Name)

_ 1.. (Print Title)

The attachedy Verification 6urv«y document* were reviewed by U.S. EPA. Ragiort V o
a/7/OL?.. . Th» reiutU of thte turvay Indicate that the verifloatlo

critartaTiiTOonwntd In the UAO. have been met.

Authorization Is hereby granted to oommanoe backfill and reiteration work at this axcivatior

Siflned:

^ (Print Name)

(Print Title)
B̂»Ma»*̂ »-'̂ BM^Bâ *P*̂  «•' !•• i • —•̂ •̂ •̂ î ^^ î 11 • ——

For u,8. EPA Region V



f

Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for February 5,2003
Sample

ID
538
539
540
541
542

Sample
Date

2/7/2003
2/7/2003
2/7/2003
2/7/2003
2/7/2003

Sample
Group

EPA
EPA
EPA
EPA
EPA

Average Total Radium

Description

S239611A10BWestEPA#1
S2397 1 1A10B West EPA#2

Weight

37.7
40.8

S239811A10BWestEPA#3 < 39.9
S2399 1 1A10B West EPA#4
S2400 11A10B West EPA#5

39.8
37:2

U-238
Activity

0.73
5.91
2.49
6.54
2.52

U-238
Uncertainty

2.81
2.33
2.88
1.92
2.13

(Th-232+Ra-226) Concentration for :

Th-232
Activity

1.45
-0.41
1.63
0.69
6.37

Th-232
Uncertainty

0.75
0.6

0.75
0.49
0.56

Ra-226
Activity

Ra-226
Uncertainty

1.13; 1.07
1.58; 0.87
0.16
i'.iis
2.45

11A10BWest

1.05

Total Radium
Activity

2.58
i"i7
1.79

0.7= 1.82
0.82; 2.82

2.04 pCi/g

Total Radium
Uncertainty

1.30667517
1.056834897
1.29034879

0.854458893
0.992975327

Note: - Samples were collected on 2/5/03, but were not analyzed until 2/6/03 and 2/7/03. GAH



i i - : • - - • • : • : • . : . - • :^.01'

FORM 223-1
NOTIFICATION OF SUCCBS8FUU VERIFICATION SURVEY

Area identification:.

Date of Verification Survey; '̂ r; ^* ^ -

Time of Verification Survey

Th« above-deeeribed excavation was eurveyed at the time and date Indicated above. The
survey indicated that all aolla have been removed at required by the Site Removal Action
Criteria.

Documents pertaining to this survey ere attached for review and approval by the U.8, EPA.

Date

(Print Name)

(Print Title)

The attached' Vftrffice.tlon Survey documents were reviewed by U.S. SPA. Region V o
^ *J~)/t.? -.. The reaulta of thla aurvey Indfcite thet the verificatio
criteria es<cont%ined in the UAO, heve been met.

Authorizetlon is hereby granted to commence backfill end restoration work it th(s excavetior

Signed:

For U.S. EPA Region V

Page 4



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for February 5, 2003
Sample

ID
520
521
523
524
525

Sample

Date

2/6/2003
2/6/2003
2/6/2003
2/6/2003
2/6/2003

Sample

Group

EPA
EPA
EPA
EPA
EPA

Average Total Radium

Description

S2381 10AEPA#1
S238210AEPA#2
S238310AEPA33
S238410AEPA34
S238510AEPA35

Weight

29.7
29.6
28.9
32.5
29.8

U-238

Activity

3.21
0.87

-0.97
-4.75
-7.07

U-238

Uncertainty

2.63
3.19
2.05
4.75
5.08

(Th-232+Ra-226) Concentration for :

Th-232 Th-232

Activity Uncertainty

Ra-226 Ra-226

Activity Uncertainty

0.05; 0.68! 2.1! 1.01
6.71! 6.84! 3.02; 1.24
6.18! 6.55; 3.69! 6.83
1.14! 1.28; 4.92! 1.88
1.78; 1.37: 2.91! 1.96

10A 4.10

Total Radium

Activity

2.15
3.73
3.87

Total Radium

Uncertainty

1.217579566
1.497731618
0.995690715

6.06i 2.274379036
4.69

pCi/g

2.391338537

Note: - Samples were collected on 2/5/03, but were not analyzed until 2/6/03 and 2/7/03. GAH



FORM 223-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area Identification;

Date of Verification Survey:

Time of Verification Survey ĵ̂ f "* . - am/am

The above*de*crlbed excavation wet eurveyed at the time and date Indicated abov*. Th«
survey indicated that all aoila have been removed te required by the Site Removal Action
Criteria.

Documents pertaining to thj§ eurvty are attached for review and approval by the U.S. 6PA,

Signed:
SS ^ / ~

~~ Date •£

' '> (Print Name)

(Prtnt Title)

The attached Vernation Survey docwrnenta were reviewed by U.S. SPA. Region V o
. Tht rteulta of thla eurvey Indteatt that the veriflcnUo____

criteria a» cottatfad In the UAO, have be«n met.

Authorization l» hereby granted to commence baoKfili and restoration work at this excavetlor

Signed:

(Print Name)

(Print Title)

For U.S. EPA Region V



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for February 5, 2003
Sample

ID
528
529
530
531
532

Sample

Date
2/7/2003
2/7/2003
2/7/2003
2/7/2003
2/7/2003

Sample

Group
EPA
EPA
EPA
EPA
EPA

Average Total Radium

Description

S238629CEPA#1
S2387 29C EPA #2
S2388 29C EPA #3
S238929CEPA#4
S239029CEPA35

Weight

27.1
27.5
24.9
25.2
26.1

U-238

Activity
0.58
4.39
4.9

3.65
5.12

U-238

Uncertainty

2.8
2.38
1.55
2.24
2.47

(Th-232+Ra-226) Concentration for :

Th-232

Activity
3.35
1.07

-0.24
1.04
1.21

29C

Th-232

Uncertainty

0.75
0.61
0.41
0.59
0.64

Ra-226

Activity

-0.1
3.22
4.28
2.27
1.81

Ra-226

Uncertainty

1

0.89
0.61
0.84
0.93

3.58

Total Radium

Activity
3.25
4.29
4.04
3.31
3.02

pCi/g

Total Radium

Uncertainty

1.25
1.078981001
0.734982993
1.026498904
1.128937554

Note: - Samples were collected on 2/5/03, but were not analyzed until 2/6/03 and 2/7/03. GAH



POKM 223-1
NOTIFICATION OP SUCCESSFUL VERIFICATION SURVEY

Arei Identification:

Date of Verification Survey:

Time of Vtrlficitlon Survey

Th» »bovfr4aicrlbad exaevatlon wn »U(V«yed at th* tlrnt and date Indicated Above. Th«
»u/v«y Indicated th«t all toll* have bnan r«nnov*d a* r»quff*d by th» S t» Kemovtl Action
Criteria.

Documents pertaining to thi» «u<v«y *r» intohtd for rtviaw »nd approval by th« U.S. EPA.

(PrtntN«m»)

Th« attached VerifkcUon Surv»y documents wart nvtowftd by U.8. EPA, Region V c
.. .. .. Th« r»«ulU of thii §urv»y IncHcait that th« vtrlflcitio

eritaria at wntalntd in the UAO, h«v« b««n m«t.

Authorization la haraby grantad to commano* backfill and nattomtion woft at this axcavatior

s~ (Print Name)

(Print Title)

ForU.S



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for December 23,2002 ( Lift Phase)

Sample
ID

368
369
370
371
372

Sample
Date

12/23/2002
12/23/2002
12/23/2002
12/23/2002
12/23/2002

Sample
Group

EPA
EPA
EPA
EPA
EPA

Description

S2281 35B36A EPA#1
S2282 35B36A EPA#2
S2283 35B36A EPA#3
S2284 35B36A EPA#4
S2285 35B36A EPA#5

Weight

19.2

U-238
Activity

0.78
19.6! 1.01
17.6
18.5
18.9

6.59............................ .̂.̂

7.47

U-238
Uncertainty

3.19
i.9

1.56
2.35
2.44

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232
Activity

2.28
2.26
0.94

' -as
1.25

Th-232
Uncertainty

0.86
0.51
0.4
0.6

0.63

Ra-226
Activity

1.9
1.31
2.19

3.7
2.77

35B36A

Ra-226
Uncertainty

1.19
0.7

0.58
0.87
0.92

3.66

Total Radium
Activity

4.18
3.57
3.13

"'"3.4
4.02

pCi/g

Total Radium
Uncertainty

1 .468230227
0.866083137
0.704556598
1.056834897
1.115033632



L - : Jr. i ; , - , _ jf j.

FORM 223-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area identification: ĵ̂ afc^ /j*e<A+^5ZiJ7 S*a*£»-̂  2&/)

Date of Verification Survey:,

Tim* of Verification Survey ,

The above-described excavation wet aurveyed at the time and date indicated above. The
survey indicated that all aolla have been removed aa required by the Site Removal Action
Criteria

Document* pertaining to thla survey art attached for review end approval by the U.S. EPA.

Signed:
^Z*£ -T!*̂  ^

Date

(Print Name)

(Print Title)

art Cgn<wl»r>», Ud.
VMggn a«l«wt Ik

attached Verification Survey document* ware reviewed by U.S. EPA, Re&lon V 0
,. Thf r»*ulta of thla aurvey Indicate that the verlfloatlo

criteria a» contained In the UAO. have been met

Authorization (• hereby granted to commence backfill end restoration work at thla excavation

Signed:
=* V\ /*' "K l A/' I

Date

_ (PrintNeme)

(Print Title)

For U.5. EPA Region V

-••«••»• i/cn :»•• P»9» <



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for December 23,2002 (Lift Phase)

Sample

ID
363
364
365
366
367

Sample
Date

12/23/2002
12/23/2002
12/23/2002
12/23/2002
12/23/2002

Sample
Group

EPA
EPA
EPA
EPA
EPA

Description

S2276 28A EPA #1
S2277 28A EPA #2
S2278 28A EPA #3
S227928AEPA#4
S2280 28A EPA #5

Weight

29
27.9
28.5
28.2

27

U-238
Activity

0.76
5.15
5.19
3.99
1.99

U-238

Uncertainty

1.84
2.18
2.48
2.26
1.98

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232
Activity

-0.19
0.23
1.48

-0.04
6

28A

Th-232

Uncertainty

0.5
0.56
0.63
0.6

6.52

Ra-226

Activity
Ra-226

Uncertainty

1.72; 0.75
0.58; 0.81

-1.43
0.93
6784

0.86
0.89
6.76

0.82

Total Radium
Activity

1.53
0.81
0.05
0.89
6.84

pCi/g

Total Radium

Uncertainty

0.901387819
0.984733466

1.06606754
1.073359213
0.920869155



,
i'c L

FORM 223-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area identification:

Date of Verification Survey:

Tine of Verification Survey

The abuvO'dcscr!t>ed excavation was surveyed at the tlmi and date indicated above Tt\e

survey indicated that all foils have been removed a* required by the Site Removal Action
Cnte-ia.

Docufr>6nt8 pertaining to this I urvey are attached for review and approval by the U.S. EPA

Signed:

(Print N« me J

(Print Title)

UW.

The attached Verification Survey documanU were reviewed by U.S, EPA, Region V o
. _. _ .._ .,.. _^ . u ___ , . L _, _ ..t . _. The results of thla survey indicate th»t the veriflcatio
cnte-ia as contained in the UAO, have been met.

Authorisation is hereby granted to commence backfill and restoration work at this excavatior

Signed:

Date

,_,

(Print Title)

For US. EPA Region V



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for December 23,2002 ; Lift Phase)

Sample

ID
358
359
360
361
362

Sample

Date

12/23/2002
12/23/2002
12/23/2002
12/23/2002
12/23/2002

Sample

Group
EPA
EPA
EPA
EPA
EPA

Description

S2271 26CDEPA#1
S227226CDEPA#2
S227326CDEPA#3
S227426CDEPA#4
S2275 26CD EPA #5

Weight

27.2

U-238

Activity

U-238

Uncertainty

-0.77; 2.44
25.8; 8.14
23^9! 3.27
25.2
23.4

7.1
1.43

2.14
2

2.2
2.75

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232

Activity
1.24
0.11
1.04

-0.03
0.1

26CD

Th-232

Uncertainty

0.67
0.55
0.53
0.56
0.73

Ra-226

Activity
1.21
2.27
1.88
2 C

.O

1.84

Ra-226

Uncertainty

0.94
0.8

0.77
0.84
1.09

2.45

Total Radium

Activity
2.45
2.38
2.92
2.57
1.94

pCi/g

Total Radium

Uncertainty

1.154339638
0.970824392

0.9347727
1.009554357
1.311868896



FORM 223-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area Identification:

Date of Verification Survey; _/~ 2 ~7 -

Tims of Verification Survey

The »b9v»-de»eribed excavation waa aurveyed at the time and date Indicated above. Tne
survey indicated that all soils have baan removed a» required by the Site Removal Action
Crtten'a.

Documenti pertaining to thla aurvay are attached for review and approval by the U.S. EPA.

Signed:

^' ̂  ^ ̂  Date /- 2~ *

L (Print Name)

(Print Title}

The attached verification Survey documents were reviewed by U.S. EPA. Region V o
, / -, ̂  i~ -, • ^ ^8 raaufta of thfa aurvay indicate that the veriflcatio

erttaria as oontainad In tne UAO. have been met.

Authorization is hereby granted to commence beofcfiti and restoration work at this excavator

Slflned:

M/Q.<£: _ (Print Name)

(Print THte)

For U.S. EPA Region V



Nutranl Gamma Spec Report- Lakeshore Bast Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for January 27,2003
Sample

ID
481
482
483
484
485

Sample
Date

1/29/2003
1/29/2003
1/29/2003
1/29/2003
1/29/2003

Sample
Group

EPA
EPA
EPA
EPA
EPA

Description

S2354 S-9 West EPA#1
S2355 S-9 West EPA#2
S2356 S-9 West EPA#3
S2357 S-9 West EPA#4
S2358 S-9 West EPA#5

Weight

27.1
26.2
26.9

29
28

U-238
Activity

4.49
1.72
4.05
1.21
4.21

U-238
Uncertainty

3.1
2.34
2.02
2.34
2.93

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232
Activity

1.19
1.95
0.73
0.97
1.25

Th-232
Uncertainty

0.81
0.63
0.54
0.62
0.77

Ra-226
Activity

2.03
1.14
3.18
2.22
1.65

S-9 West

Ra-226
Uncertainty

1.16
0.86
0.77
0.89
1.09

3.26

Total Radium
Activity

3.22
3.09
3.91
3.19
2.9

pCi/g

Total Radium
Uncertainty

1.414814475
1.06606754

0.940478602
1.084665847
1.33454112

Sample
ID

486
487

Sample
Date

1/29/2003
1/29/2003

488; 1/29/2003
489
490

1/29/2003
1/29/2003

Sample
Group

EPA
EPA
EPA
EPA
EPA

Description

S2359 S-9 East EPA#1
S2360 S-9 East EPA#2
S2361 S-9 East EPA#3
S2362 S-9 East EPA#4
S2363 S-9 East EPA#5

Weight

23.5
22

23.5
21.4
22.5

U-238
Activity

U-238
Uncertainty

2.69; 1.65
4.19: 2.89
7.53! 2.28

-1.35
1.23

2.17
2.21

Average Total Radium (Th-232+Ra-226) Concentration for :

Th-232
Activity

1.96
0.09
0.09

1.7
0.54

Th-232
Uncertainty

0.44
0.78
0.58
0.61
0.6

Ra-226
Activity

0.85
2.04
3.35
1.93
3.5

S-9 East

Ra-226
Uncertainty

0.61
1.11

Total Radium
Activity

2.81
2.13

0.88: 3.44
6.86; 3.63
0.88

3.21

4.04

pCi/g

Total Radium
Uncertainty

0.752130308
1.356650287
1.05394497

1.054371851
1.065082156

Note: - Samples were collected on 1/27/03, but were not analyzed until 1/28/03 and 1/29/03. GAH



old

FORM 223-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area Identification:

Date of Verification Survey:

Time of Verification Survey _£_- &*-̂  am/pm

The above-described excavation was surveyed at the Hme and date indicated above. The
survey indicated that ail soils have been removed as required by the Site Removal Action
Criteria.

Documents pertaining to this survey are attached for review and approval by the U.S. EPA.

Signed
JTS* SJL ><.

Date

_ (Print Name)

(Print Title)

The attached Verification Survey documents ware reviewed by U.S. EPA, Region V o
/̂O-ixJ? Z.. ZOCX3 The results of this survey indicate that the verificatio

criteria as contained in the UAO. have been met.

Authorization Is hereby granted to commence backfill and reiteration work at this excavator

Signed:

(4_ \YL+Je^ Oate_

(Print Name)

<O AV- «S(2£//£ £<3<3/*?£?/A/I? T0&, (PrintTitle)

For U.S. EPA Region V

ID:USEPfi REGION 5



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for March 27,2003
Sample

ID
706
707
708
709
710

Sample

Date

3/27/2003
3/27/2003
3/27/2003
3/27/2003
3/27/2003

Sample

Group

EPA
EPA
EPA
EPA

Description

S2497 36A EPA#1
S2498 36A EPA#2
S2499 36A EPA#3
S2500 36A EPA#4

EPA [S2501 36A EPA#5

Average Total Radium

Weight

31.6
33.5
30.9
31.8
31.5

(Th-232+Ra-226) Concentrati

U-238

Activity
1.24
2.22
2.24
6.38
2.68

on for :

U-238

Uncertainty

2.84
1.83
2.67
2.59
2.12

Th-232

Activity

1.85
1.21
0.25
0.62
0.36

36A

Th-232

Uncertainty

0.75
0.48
0.7

0.68
0.56

Ra-226

Activity
-1.44
0.05
1.55
0.02
0.64

Ra-226

Uncertainty

1.02
0.68
1.04
0.95
0.81

1.02

Total Radium

Activity
0.41
1.26

1.8
0.64

1

pCi/g

Total Radium

Uncertainty

1.266056871
0.832346082
1.253634716
1.168289348
0.984733466
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Nntranl Oamma Spec Report- Lakeahore East Site 221 North cohimtw* Drtv*, CMcago, IL

Sampt*
Overburden Report for 1 1/1 5/02

Sample Sample
ID Data Group

126] 11/15*32
129| 1T/1S02
130J 11/15*8,
131,
1321
133
134J

I 11/15*2
1 1 1/15/02

11/15O2
11/15/02

DtaerlptkM

onrburdan ($2061 OB-N.Road OBH1
ovwburdan [S2082 OB-N.Road OB*2
ovarburdan |S2063 06-N . Road OB*3
ovarburdan S206406-NRoadOBt4

WalgM U-23* U-2M Tk^32 TH4U Ra-226 HM-1M ToW Radium Total PUKHum

ActMty Unc«Wnty ActtwNy IMionMnty AdMty UncarMnty AoOvtty Unenttlnty
29.21 1.86! 2.3
27.9} _ -1«{- ___ 21?

r 322
31.9

ovarburdan }S20650B-N.RoadOe«5 J 33.1
merbutton
oMarburdan

Overburden taken from multiple axdualc

S2066 OB-N.Road OS»6 31.1
S2067 OB-N. Road OBQC j 30.1

!
nzonea on North Side Slip.

road after eurvwylno and eample analyvia. QAH

|g 0.61| 0.78
. 6.82T -0.26

0.83.T.. --^ ^- __
1.15

2.91
1.771

5.91] 3.43J 0.23; O.fll 0.71] 1.3] 0.94
-1.99 4.06] 1.93

L ^•*^
1.381
2.11

r 3.89! 1.02
2.7i 1.44

r 2.41

Material uaad H ba*a for accaaa

1.43

1.11J -0.12| 1.58( 1.61
h" "agf '•Wi V44I _ 2.66

O.r. -0.8] 0.9Gt 0.64
0.67! 1 : 0.94 243

1.03004B543
141240828S
1.58113883

1. 93912361 3
1.74183811

1.212476804
I 1.154338638

in*-\
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a
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STS CONSULTANTS

APPENDIX G

USEPA Correspondence Regarding Granite Paving Stones

THE INFRASTRUCTURE IMPERATIVE



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
I" 5- \ REGIONS

USE
5 77 WEST JACKSON BOULEVARD

CHICAGO, IL 60604-3590

REPLY TO THE ATTENTION OF

SE-5JKB 1 1 m
VIA FACSIMILE (847) 279-2510 AND U.S. MAIL

Mr. Richard Berggreen
STS Consultants, Ltd.
750 Corporate Woods Parkway
Vernon Hills, Illinois 60061

RE: Lakeshore East - South Slip

Dear Mr. Berggreen:

In response to your letter dated February 7, 2003 and our discussion
today, U.S. EPA concurs that all radioactive contamination identified
by STS in the south slip has been removed. Therefore, please feel
free to backfill. However, due to the limitations of your
investigation and removal activities radioactive contamination may
remain. Accordingly, any future removal activity or construction
excavation within the south slip area will require radiation
monitoring as specified in the Work Plan.

If you would like to discuss this matter further, please contact me
at (312) 886-3601 or Cathleen Martwick, Associate Regional Counsel,
at (312) 886-7166.

Sincerely ,

Verneta Simon
On-Scene Coordinator

cc : Naren Prasad, Chicago Department of Environment

Recycled/Recyclable • Printed with Vegetable Oil Based Inks on 50% Recycled Paper (20% Postconsumer)



STS Consultants Ltd. voice 847 279-2500
, 750 Corporate Woods Parkway fax 847-279-2510

>T STS CONSULTANTS Vernon Hills. Illinois 60061-3153 web wwwstsconsultants.com

February 7, 2003

Ms. Verneta Simon, On-Scene Coordinator
Mr. Fred Micke, On-Scene Coordinator
U.S. Environmental Protection Agency
Region 5
77 West Jackson Blvd., SE-5J
Chicago, Illinois 60604

RE: Clarification of Request for USEPA Sign-off on Removal Verification for South Slip Area of
Lakeshore East, 221 North Columbus Drive, Chicago, Illinois - STS Project Number 1-32193-XC

Dear Ms. Simon and Mr. Micke:

Please recall that in correspondence dated November 6, 2002, STS Consultants, Ltd. (STS) on behalf of
Lakeshore East Development, LLC, provided information on an area within the South Slip of the
Lakeshore East development site where evidence was detected of radiological impacts in soil below the
groundwater table. That area was excavated to several feet below the water table, and four casings were
installed and surveyed to assess whether radiological impacts remained. Recent correspondence from
USEPA dated January 24, 2003, indicates your review of the data provided by STS shows no radiological
impacts above the cleanup level.

The objective of this letter is to clarify the sign-off requested from USEPA with regard to the previous
detections of radiological impacts at that location.

The approved Work Plan, Figure 1, recognizes two different types of areas within the subject site. The
majority of the site is underlain by fill placed prior to 1900, thus pre-dating the potential placement of
Lindsay Light materials. In accordance with the Work Plan, those portions of the site underlain by pre-
1900 fill can achieve closure sign-off from USEPA that all contamination has been removed by providing
survey results for the excavations down to the 1900 elevation.

The site also includes several areas that were shipping slips in the early 1900s. Those slips were filled
between 1906 and 1929. Site-wide gamma survey results show the impacted materials found at the site
are closely associated with the previous locations of the slips (refer to Work Plan Figure 1). An extensive
drilling program within the slips, Work Plan Figure 2, explored the upper approximately 12 feet of the fill to
identify potentially impacted material for removal. Deeper exploration was not pursued due to the fact
that deeper removal is constrained by the difficulty in excavation below the water table because of slope
stability considerations. USEPA closure sign-off in the slip areas is to be limited to the verification that the
identified impacted material has been removed to below the cleanup threshold. The sign-off will not
indicate that all contamination has been removed due to the acknowledged limitations of the drilling and
survey exploration of the slip areas. Further, any future construction excavation within the slip areas will
require radiation monitoring, in accordance with the Work Plan.

With specific regard to the area in the South Slip where the radiologically impacted material was found to
extend below the water table, we are seeking the slip area sign-off as described above. The exploration
following the removal effort found no further evidence of contamination above the cleanup threshold. On
this basis, we are requesting sign-off that all identified contamination has been removed. It is
acknowledged that the previously agreed to administrative controls applicable to the slip areas will apply
and future excavations of historical fill in this slip will require radiation monitoring. No variance from the
routine sign-off and monitoring obligations specified in the Work Plan is requested as part of the
resolution of this specific location closure.



U.S. Environmental Protection Agency
STS Project No. 1-32193-XC
February 7, 2003

We request your review of this request and further, your sign-off on the specific location in the south slip
that remains open. We appreciate your prompt attention to this matter as the area is due to be impacted
by construction activities in the near future. Please contact us with any questions you may have
regarding this matter.

Regards,

STS CONSULTANTS, LTD.

fteven Kornder, Ph.D.
Senior Project Chemist

Richard G. Berggreen, C.P.G.
Principal Geologist

cc: David Carlins, Lakeshore East Development, LLC
Kara Hughes, Lakeshore East Development, LLC

K:\WPDOCS\PROJECT\132193XOC193C042.doc



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
\ REGIONS
3 77 WEST JACKSON BOULEVARD

o* CHICAGO, IL 60604-3590

JAN 3 0 2903

REPLY TO THE ATTENTION OF

S E - 5 J

VIA FACSIMILE (847; 279-2510 AND U.S. MAIL

Mr. Richard Berggreen
STS Consultants, Ltd.
750 Corporate Woods Parkway
Vernon Hills, Illinois 60061

RE: Lakeshore East Borehole Calculation Adjustment for Water

Dear Mr. Berggreen:

Based on your concerns, U.S. EPA has recalculated the adjustment
made for water surrounding the borehole work on October 29, 2002.
Enclosed is a copy of a memorandum dated January 24, 2003, which
shows that none of the nine data points exceed the modified cleanup
criterion. Therefore, you may disregard the earlier letter dated
January 7, 2003 regarding calculation adjustment for water. Please
note we normally do not include internal correspondence, however, for
this situation, we made an exception so all involved could follow the
rationale and view the calculations.

If you would like to discuss this matter further, please contact me
at (312) 886-3601 or Mary Fulghum, Associate Regional Counsel, at
(312) 886-4683.

Sincerely,

Verneta Simon
On-Scene Coordinator

Enclosure

cc: Naren Prasad, Chicago Department of Environment

Recycled/Recyclable • Printed with Vegetable Oil Based Inks on 50% Recycled Paper (20% Postconsumer)



U.S. ENVIRONMENTAL PROTECTION AGENCY
SUPERFUND DIVISION

77 WEST JACKSON BOULEVARD
CHICAGO, ILLINOIS 60604

DATE: January 24, 2003

SUBJECT: Adjustment of Criterion for Borehole Measurements Below
Groundwater at Lakeshore East Due to Water Around Borehole
Casing, Revised

FROM:

TO:

Larry Jensen, CHP
Regional Radiatio
Emergency Resp :tion #3

Fred Micke
On-Scene Coordinator
Emergency Response Section #3

Verneta Simon
On-Scene Coordinator
Emergency Response Section #3

During the Removal Action at Lakeshore East, the Potentially Responsible Party's
contractor, STS Consultants, reached groundwater before they were sure they had
completely removed all the thorium contaminants. Because of the difficulty of locating
any thorium materials under water and because of the difficulty of ensuring that any
contaminants were removed, STS drove four borings into the area and conducted
gamma logging (see attached map for locations).

Their data was based on calibrations for a borehole casing of steel pipe but did not
allow for water between the casing and the surrounding soil. As a result, their
coefficient corresponding to the Lakeshore East cleanup criterion (5396 counts per 30
seconds for 7.2 picocuries per gram) was not directly usable for determining if
subsurface material exceeded the criterion for cleanup.

In this memo I describe how I adjusted their coefficient to include 3 inches and 1.5
inches of water absorber (two cases as requested by Fred Micke, On-Scene
Coordinator). The calculation with 3 inches of water assumes the pipe is leaning
against one side of the boring wall and all the water is on one side. The calculation for
1.5 inches assumes the pipe is down the center of the borehole.



The calculation was also adjusted to account for the fact that the calibration was done
to 7.2 pCi/g while the Lakeshore East cleanup criterion is 7.1 pCi/g.

The new coefficient is 5336 counts per 30 seconds per 7.1 pCi/g for 3 inches of water
and 5216 counts per 30 seconds per 7.1 pCi/g for 1.5 inches of water.

As a result of this information, no downhole logging count rates were deemed to exceed
the equivalent Lakeshore East cleanup criterion at 7.1 pCi/g.



Adjustment of Cleanup Criterion
for 3 Inches and for 1.5 Inches of Water Absorber

Overview of Adjustment

When gamma rays impact a medium, such as water, there will be absorption but there
may also be some enhancement (or buildup) due to scattering of the gamma rays as
they collide with the absorber. The result is found by multiplying the incoming level by
an absorption factor and by a buildup factor. The effect will vary depending on the
energy of the gamma ray. The total or net effect will be the sum of the individual
energy-dependent values.

The equation for this calculation is not complicated. However, the parameters that go
into the equation cannot be determined by direct calculation, but must be interpolated
from data tables. Most of the work necessary to calculate an answer for this problem
was spent interpolating from available data sets.

The result was a modified parameter corresponding to a count rate per 30 seconds for
the site cleanup criterion, 7.1 picocuries per gram (pCi/g).

Method for Calculation of Adjusted Criterion Count Rate

The fundamental equation for this calculation was taken from the Radiological Health
Handbook published by the Department of Health, Education and Welfare. However, it
can be found in academic and reference texts, as well as on the internet. Specifically,

X = X0 * B * exp(-ux) Equation 1

where

X = the corrected count rate (counts per 30 seconds, c/30s)

X0 = the uncorrected count rate (c/30s)

B = Buildup Factor (unitless)

exp = base of natural logarithms

u = Linear Absorption Coefficient (cm"1)

x = absorber thickness (cm)



and further,

ux = u/p * x * p Equation 2

where
u/p = Mass Attenuation Coefficient (cm2/g)

x = thickness of absorber (cm)

p = density of absorber (g/cm3)

Radionuclide Emission Energies, Yields and Branching Ratios

The soil was assumed to contain only thorium radionuclides, specifically the principal
gamma-ray emitters, Actinium-228, Lead-212 and Thallium-208 (see Radiological
Health Handbook for the Thorium Decay Series and the principal gamma-ray emitters).
The gamma-ray energies of these are given in Table 1.

When a radionuclide decays, it may not produce a gamma-ray with a given energy
every time. The fraction of the time that a particular gamma-ray energy is produced is
called the Yield. For example, referring to Table 1, Lead-212 (Pb-212) only produces a
238.6 kilo-electron volt (keV) gamma-ray 44.6% of the time. The Yields are found in
Publication 38 of the International Commission on Radiological Protection,
"Radionuclide Transformations, Energy and Intensity of Emissions" (ICRP 38)

Also, when a radionuclide decays, it may not produce the same decay product every
time. For example, when Bismuth-212 decays, it produces Polonium-212 64.1% of the
time and Thallium-208 35.9% of the time. These fractions, called Branching Ratios, are
also found in ICRP 38.

The two actions together produce the final emission rate of the radionuclide. Thus, in
Table 1, the product of the Gross Yield times the Branching Ratio gives the Net Yield.
The Net Yield will be used in the calculation to be described in the section titled
Adjustment for Yield.

Calculation of Mass Attenuation Coefficients

The Radiological Health Handbook contains tables with Mass Attenuation Coefficients
by gamma ray energy for a water absorber (see Table 2). The Mass Attenuation
Coefficients corresponding to reference gamma ray energies are listed in Table 1.
Figure 1 shows that they are non-linear but, over small energy variations, Mass
Attenuation Coefficients for energies between those listed (e.g., Pb-212, Ac-228,
TI-208) may be found by interpolation.



Interpolation for the Mass Attenuation Coefficients was done by two methods. As can
be seen from Figure 1, the curve of Mass Attenuation Coefficient versus energy is quite
concave so that there could not be any linear interpolation over many data points. It

was decided to try both a least squares fit over 3 points and an interpolation over two
points. The results were compared.

Table 3 shows a Least Squares Fit over three points surrounding the thorium energy.
The data for the Least Square Fit came from Table 2. For example, when the energy
range was selected as 150 - 300 keV, the Mass Attenuation Coefficient points were
those for 150, 200 and 300 keV. The Least Squares Fit calculation was done using the
website at www.phvsics.csbsju.edu/stats/QF NROW form.html

Each Least Squares Fit was done twice, once where two points were below the thorium
gamma energy and again when two points were above the thorium gamma energy.
Results for these two calculations were averaged. For example, with the thorium
energy 238.6 keV, the Mass Attenuation Coefficients at 150, 200 and 300 keV were
used in a Least Squares Fit. Then the Mass Attenuation Coefficients at 200, 300 and
400 keV were used in another Least Square Fit. The two results were averaged.

The Mass Attenuation Coefficient was also calculated by 2 Point Interpolation.
Specifically, 238.6 keV is 38.6% of the difference between 200 and 300 keV. Thus, the
Mass Attenuation Coefficient for 238.6 keV will be at 38.6% of the difference between
0.137 and 0.119 centimeters squared per gram (cm2/g).

The results from these two methods are given in Table 4. The two methods compare
very well. The results of the 2 Point Interpolation Method were used in the rest of the
calculations because it was felt the method gave results that would correspond better to
the exact coefficient.

Calculation of Linear Absorption Coefficients

Mass Attenuation Coefficients can be used to calculate Linear Absorption Coefficients
by Equation 2. Using the two cases requested by the On-Scene Coordinator, 3 inches
of water absorber and 1.5 inches of water absorber, the coefficients were calculated
and tabulated in Table 11.

Calculation of Buildup Factors

The Linear Absorption Coefficients can be used in data from the Radiological Health
Handbook to obtain Buildup Factors corresponding to the Thorium Decay Series
gamma-ray emission energies.



Interpolation for the Buildup Factors was complicated because there are no listed
Buildup Factors for energies less than 500 keV and Linear Absorption Coefficients less
than one. These had to be interpolated.

First, when the thickness of the absorber is zero (ux = 0) the Buildup Factor must be 1.
This is apparent from Equation 1 since X must equal X0 and exp (-ux) equals 1 when ux
is 0. This gives all the Buildup Factors for ux = 0 as 1.

Second, when the emission energy is zero, the Buildup Factor must be interpolated.
Tables 9 and 10 provide data from the Radiological Health Handbook. Figures 6 and 7
show that linear extrapolation can be used to obtain the Buildup Factors at zero
emission energy. This can be done by creating an equation for a line using the two
lowest energies (500, 1000 keV) and extrapolating to zero energy. This gives the
Buildup Factors for zero emission energy at ux = 1 and ux = 2.

Third, the Buildup Factors for the Linear Absorption Coefficient corresponding to a
particular emission energy can be found by the Least Squares method. For example,
the Linear Absorption Coefficient is 0.99100 for an Emission Energy of 238.6 keV (see
Table 11). What is needed is the corresponding Buildup Factor.

The Least Square method is found at www.phvsics.csbsiu.edu/stats/QF NRQW form.html.

By example, Least Squares was applied (see Table 12) at zero energy, Linear
Attenuation Coefficients ux = 0, 1, 2 and Buildup Factors B = 1, 3.00, 5.19, respectively,
to obtain the line equation with intercept, a = 0.968 and slope, b = 2.10. Using
ux = 0.99100 in this linear equation (B = a + b * ux), the corresponding Buildup Factor is
3.05. This value should be slightly less than 3.00, as shown by the pattern from ux = 0
to ux = 2. The difference is believed to be due to roundoff errors. This method was
used to obtain Buildup Factors for emission energies of 0, 500, 1000, 2000, 3000 keV.

Fourth, the Buildup Factor for the emission and Linear Attenuation Coefficient of
concern (the darkly boxed numbers on the left side of Tables 12-19) was obtained by
interpolation.

Again, by example, using Table 12, the Buildup Factors for emission energies of 0 and
500 keV, are 3.05 and 2.62 at a Linear Attenuation Coefficient of 0.99100. These fit a
line with intercept a = 3.05 and slope b = -0.000858 (see lower right of Table 12) and
give the Buildup Factor, B = 2.84 at ux = 0.99100 (B = a + b * ux).

By these four methods, all the Buildup Factors necessary to complete the calculation
were obtained. The data and calculation results are found in Tables 12-19 and the
resulting Buildup Factors at the thorium emission energies are boxed and tabulated in
Table 11.



Adjustment to Cleanup Criterion

When calibrations were done by STS Consultants for the downhole logging probes, the
criterion was based on 7.2 pCi/g. Since the cleanup criterion for Lakeshore East is 7.1
pCi/g, a slight adjustment had to be made by ratioing (7.1/7.2). The adjusted count rate
is 5321 counts per 30 seconds. This calculation can be found below Table 20.

Adjustment for Yield

Since the adjustment for count rate is energy dependent, it was necessary to find out
what fraction of the total count rate corresponded to each emission energy.

First, the fraction of each radioactive decay corresponding to a thorium gamma-ray
energy was found. For example, when lead-212 decays, a gamma-ray with an energy
of 238.6 keV is emitted 44.6% of the time. These values, called Net Yields, are
tablulated in Table 1 and repeated in Tables 20 and 21.

The total Yield is the sum of the individual Yields. Table 20 shows the total Net Yield
for the Thorium Decay Series is 1.82 emissions. Below Table 18 a calculation is made
that shows, at the cleanup criterion level of 5321 counts per 30 seconds, each emission
is 2926 counts per 30 seconds. When this number is multiplied by the Net Yields, the
count rate corresponding to the cleanup criterion is found. These are tabulated in Table
21 under Column C. As a check, the column was added and agreed exactly.

Changes in Exposure Rate Due to Absorption and Buildup

The equation listed at the beginning of this attachment can be adjusted to give the ratio
of the initial count rate to the count rate after absorption and buildup.

X / X0 = B exp (-[u/p] * x * p) Equation 3

where

X / X0 = ratio of initial count rate to count rate after absorption and
buildup (unitless)

B = Buildup Factor (unitless)

exp = base of natural logarithms

u/p = Mass Attenuation Coefficient (cm2)

x = thickness of absorber (cm)

p = density of absorber (g/cm3)
7



Table 20 shows the input factors for this calculation at each energy and gives the ratio
in the far right column.

Adjusted Count Rate

In Table 21 the initial count rates, by energy, are listed in Column C. When these are
multiplied by the ratios, X / X0, in Column D the adjusted count rate by energy is
obtained in Column E. The sum of the adjusted, energy dependent, count rates is 5336
counts per 30 seconds. This is slightly more, rather than less, than the initial count
rate. This difference is believed to be due to roundoff error in the calculations. The
final result is boxed at the end of this calculation.

Conclusions

For 3 inches of water, the adjusted count rate is 5336 counts per 30 seconds compared
to a no-water value of 5321 counts per 30 seconds. The difference is believed due to
roundoff error in the calculations. Effectively, the 3 inches of water does not
appreciably change the count rate.

For 1.5 inches of water, the adjusted count rate is 5216 counts per 30 seconds
compared to a no-water value of 5321 counts per 30 seconds. The adjusted value is
less than the no water value as would be expected. It is less, rather than greater, than
the value for 3 inches of water. However, the values are close enough that the
difference is believed to be due to roundoff error.

Effectively, the water has little to no effect on the measured count rates for downhole
gamma logging. With these new values, there are no downhole logging data that
exceed the equivalent cleanup criterion of 7.1 pCi/g.

8
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LAKESHORE EAST, CALCULATIONS OF IMPACT ON GAMMA COUNT RATE
WITH WATER ABSORBER

CALCULATION FOR 3 INCHES—Tables 1 to 21, Figures 1 to 7
CALCULATION FOR 1.5 INCHES—Tables 22 to 42, Figures 8 to 14

Tables and Figures for 1.5 inches calculation are found below
those for the 3 inches calculation on this spreadsheet

Table 1: Thorium Gamma Emission
Energies and Yields

Radio-
nulclide

Pb-212
Ac-228
TI-208
TI-208
TI-208
Ac-228
Ac-228
TI-208

Emission
Energies

(keV)

238.6
338.4
510.8
583.1
860.4
911.1
968.9
2615

Gross
Yield

(unitless)

0.446
0.120
0.216
0.858
0.120
0.290
0.175
0.998

Branching
Ratio

(fraction)

1.000
1.000
0.359
0.359
0.359
1.000
1.000
0.359

Net
Yield

(unitless)

0.446
0.120
0.078
0.308
0.043
0.290
0.175
0.359

From: Publication 38
international Commission on
Radiological Protection
"Radionuclide Transformations,
Energy and Intensity of
Emissions"



Table 2: Mass Attenuation Coefficients Figure 1: Mass Attenuation Coefficients versus Gamma Emission Energy

Emission
Energy

(keV)
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400
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Mass
Attenuation
Coefficient

(cm'/g)
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Table 3: Least Squares Fit for Mass Attenuation Coefficient

Energy Range
for Least Squares
Fit

(keV)

150
200

200
300

400
500

400
500

600
800

600
800

600
800

1500
2000

- 300
- 400

- 400
- 500

- 600
- 800

- 600
- 800

- 1000
- 1500

- 1000
- 1500

- 1000
- 1500

- 3000
4000

Least

a

0.181
0.167

0.167
0.152

0.152
0.126

0.138
0.126

0.117
0.101

0.117
0.101

0.117
0.101

Squares Fit

+ b

+ -2.086E-04 *
+ -1.550E-04 *

+ -1.550E-04 *
+ -1.110E-04 *

+ -1.110E-04 *
+ -5.986E-05 *

+ -8.200E-05 *
+ -5.986E-05 *

+ -4.725E-05 *
+ -2.942E-05 *

+ -4.725E-05 *
+ -2.942E-05 *

+ -4.725E-05 *
+ -2.942E-05 *

0.07391 + -1.156E-05 *
0.06413 + -7.70E-06 *

Emission
Energy

(keV)
=

238.6
238.6

338.4
338.4

510.8
510.8

583.1
583.1

860.4
860.4

911.1
911.1

968.9
968.9

2615
2615

Mass
Attenuation
Coefficient

(cm2/g)

0.131
0.130

0.115
0.114

0.095
0.095

0.090
0.091

0.076
0.076

0.074
0.074

0.071
0.072

0.044
0.044

Mean
Mass

Attenuation
Coefficient

(cm2/g)

0.131

0.114

0.095

0.091

0.076

0.074

0.072

0.044



Table 4: Mass Attenuation Coefficient by 2 Point
Interpolation and Comparison to Mean
Mass Attenuation Coefficient by
Least Squares Fit

Energy

(keV)

200

238.6

300

300

338.4

400

500

510.8

600

500

583.1

600

800

860.4

1000

800

911.1

1000

800

968.9

1000

2000

. 2615

3000

Mass Attenuation
Coefficient—
By 2 Point
Interpolation

(cm2/g)

0.137

0.106

0.0968

0.09601

0.0896

0.0968

0.09081

0.0896

0.0786

0.0762]

0.0707

0.0786

0.07421

0.0707

0.0786

6.071 9"|

0.0707

0.0494

o!o43"4|

0.0397

Mean Mass
Attenuation
Coefficient — By
Least Squares Fit

(cm2/g)

0.131

0.114

0.0954

0.0906

0.0760

0.0741

0.0719

0.0438



Table 5: Linear Absorption
Coefficient and
Buildup Factor
For 500 keV

Emission
Energy

(keV)
500

Linear
Absorption
Coefficient

ux

(unitless)
1

2
4
7

10

Buildup
Factor

B

(unitless)
263
429
905
200
359

Table 6: Linear Absorption
Coefficient and
Buildup Factor
For 1000 keV

Emission
Energy

(keVj
1000

Linear
Absorption
Coefficient

ux

(unitless)
1

2
4

7

10

Buildup
Factor

B

(unitless)
226
339
627

11 5
180

Table 7: Linear Absorption
Coefficient and
Buildup Factor
For 2000 keV

Emission
Energy

(keV)
2000

Linear
Absorption
Coefficient

ux

(unitless)
1

2
4

7

10

Buildup
Factor

B

(unitless)
1 84
263
4 28
696
987

Tables: Linear Absorption
Coefficient and
Buildup Factor
For 3000 keV

Emission
Energy

(keV)
3000

Linear
Absorption
Coefficient

ux

(unitless)
1
2

4

7

10

Buildup
Factor

B

(unitless)
1 69
231
357

551
748

Figure 2: Linear Absorption Coefficient versus
Buildup Factor for 500 keV

» 40
V)
S. 35

| 30

m 25

= 20

10

0 2 4 6 8 10 12

Linear Absorption Coeffients, ux (umtless)

Figure 3: Linear Absorption Coefficient versus
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Table 9: E Buildup Factor by
Energy, ux = 1

Emission
Energy

(keV)
500
1000
2000
3000

Buildup
Factor for

ux =1

(unitless)
2.63
2.26
1.84
1.69

Figure 6: Buildup Facts by Energy for ux = 1
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a + b* E = B
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Table 10: Buildup Factor by
Energy, ux = 2

Emission
Energy

(keV)
500
1000
2000
3000

Buildup 1
Factor for]

ux=2

(unitless)
4.29
3.39
2.63
2.31

Figure 7: Buildup Facts by Energy for ux = 2
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Table 11: Interpolated Plan*
Monodirecttonal Source
Buildup Factor

IMeV)

2386
3384
5108

583 1
8604
911 1
9689
2615

Buildup F

Table 12:

0
238.6
500

Table 13:

0
3364
500

Table 14:

500
510.8
1000

Table 15:

500
583.1
1000

Table 16:

500
160.4
1000

Table 17:

500
911.1
1000

Table 18:

500
966.9
1000

Table 19:

2000
2615

3000

lu/p) lux) III) u. - up '

(cm2/gl (unitlessl (unitlessl wtiere

0130 099100 284 p =
0114 086874 254
00960 073169 219
0 0908 0 69202 2 08
0 0762 0 58075 1 78
00742 056549 174
00719 054B09 169
00434 033097 125

•dor Interpolations

Buildup Factor Interpolations lor 238 6 heV

0 099100 1 2
1 3.05 300 5 19

1 262 263 429

Buildup Factor buerpolalions (or 338 4 keV

0 086874 1 2
1 2.79 300 519

1 2^42 263 429

Buildup Factor Interpolations (or 510.6 keV

0 073169 1 2
1 219 2 63 4 29

1 1.90 226 339

Buildup Factor Interpolations (or 583.1 keV

0 069202 1 2
1 2.13 263 429
1 1 2.06 ^1
1 1.85 226 339

Buildup Factor Interpolations (or 860.4 keV

0 058075 1 2
1 195 263 429

1 1 72 2 25 3 39

Buildup Factor Interpolations (or 911 1 keV

0 056549 1 2
1 1.92 263 429

1 1.70 2 26 3 39

Buildup Factor Interpolations lor 968 9 keV

0 054809 1 2
1 189 263 429

1 1 68 2 26 3 39

Buildup Factor Interpolations (or 261 5 heV

0 033097 1 2
1 1.26 1 64 2 63

1 1.23 159 231

" D

3 fiches = 7 62 cm
1 g Cm3 = 1 g ; cm3

z * b ' u* =
0968 2 10 099100 = 3 05

0995 164 099)00 = 262

305 -0000858 2386 = 284

a * b ' u> =
0968 2 10 086874 = 2 79

0 995 1 64 0 .86874 = 2 42

279 -0000745 3384 = 254

a * b ' u< =
0995 1 64 073169 * 2 19

102 1.20 073169 = 190

249 -0000594 5108 = 219

a • b ' VP =
0995 1 64 069202 = 2 13

1 02 1 20 0 69202 = 1 85

241 -0 000559 583 1 = 2 08

a * 0 ' u' =
0995 1 64 058075 = 1 95

1 02 1 20 058075 = 1 72

2 18 -000046' 8604 = 1 78

a • b ' UK =
0 995 1 64 0 56549 = 1 92

1 02 1 20 0 56549 = 1 70

2 15 -0000448 911 1 = 1 74

a* b' ui =
0 995 1 64 0 54809 = 1 89

1 02 1 20 0 54809 = 1 68

2 11 -0000432 9689 = 169

a » b ' u* =
t 01 0815 0 33097 = 1 28

101 0655 033097 = 123

139 -0000053 2615 = 125

ByLeasi Squares

By2po«lts

By Least Souares

By 2 ponls

By Least Squares

By Least Squares

By 2 polls

By Leas) Squares

By Leasl Squares

By 2 ports

By Least Squares

By Least Squares

By 2 pomls

By Leasl Squares

By Leasl Squares

By 2 points

By Least Squares

By Leasl Squares

By 2 po»ils

By Leasl Squares

ByLeasi Squares
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Table 20: Ratio of Adjusted to Original Count Rate

Emission
Energies

(keV)

238.6
338.4
510.8
583.1
860.4
911.1
968.9
2615

Interpolated
Plane

Source
Buildup
Factor

(b)

(unitless)

2.84
2.54
2.19
2.08
1.78
1.74
1.69
1.25

Emission
Energy
Mass

Absorption
Coefficient

(u/p)

(MeV)

0.130
0.114

0.0960
0.0908
0.0762
0.0742
0.0719
0.0434

Thickness
of

Water
Absorber

(x)

(cm)

7.62
7.62
7.62
7.62
7.62
7.62
7.62
7.62

Density
of

Water

(P)

(g/cm3)

1
1
1
1
1
1
1
1

Net
Yield

(unitless)

0.446
0.120
0.078
0.308
0.043
0.290
0.175
0.359
1.82

Ratio,
Absorbed
Exposure

Rate

(unitless)

1.06
1.07
1.05
1.04
1.00
0.99
0.98
0.90

Total counts at 7.2 pCi/g
Total counts at 7.1 pCi/g

5396 counts / 30 seconds
5321

Ratio = X / Xo = B exp(-[u/p] * x * p)

5321 1.82 2926 counts / 30 seconds



Table 21: Adjusted Count Rate for Cleanup Criterion

A B C D
Emission
Energy

(keV)

238.6
338.4
510.8
583.1
860.4
911 1
968.9
2615

Net
Yield

(unitless)

0.446
0.120
0.078
0.308
0.043
0.290
0.175
0.359

Emission Rate
by Energy

2926
* Net Yield

(counts/30 sec)

1305
351
227
902
126
849
512
1049

Ratio,
Absorbed
Exposure

Rate

Table 20

(unitless)

1.06
1.07
1.05
1.04
1.00
0.99
0.98
0.90

Adjusted
Emission Rate

by Energy

Column C *
Column D

(counts/30 sec)

1378
374
239
941
126
838

501
940

Ratio,
Original

Emission Rate
to Adjusted

Emission Rate

Column E /
Column C

(unitless)

1.056
1.066
1.053
1.043
0.997
0.988
0.978
0.896

Total 5321 Total 5336 100.3%

[Count rate equivalent to 7.1 pCi/g 5336 counts per 30 seconds



LAKESHORE EAST, CALCULATION OF IMPACT ON GAMMA COUNT RATE
WITH 1.5 INCHES OF WATER ABSORBER

Table 22: Thorium Gamma Emission
Energies and Yields

Radio-
nulclide

Pb-212
Ac-228
TI-208
TI-208
TI-208
Ac-228
Ac-228
TI-208

Emission
Energies

(keV)

238.6
338.4
510.8
583.1
860.4
911.1
968.9
2615

Gross
Yield

(unitless)

0.446
0.120
0.216
0.858
0.120
0.290
0.175
0.998

Branching
Ratio

(fraction)

1.000
1.000
0.359
0.359
0.359
1.000
1.000
0.359

Net
Yield

(unitless)

0.446
0.120
0.078
0.308
0.043
0.290
0.175
0.359

From: Publication 38
International Commission on
Radiological Protection
"Radionuclide Transformations,
Energy and Intensity of
Emissions"



Table 23: Mass Attenuation Coefficients Figure 8: Mass Attenuation Coefficients versus Gamma Emission Energy

Emission
Energy

(keV)

100

150
200
300

400

500

600

800

1000
1500
2000
3000
4000

Mass
Attenuation
Coefficient

(cm2/g)

0 171
0.151
0 137
0 119
0.106

00968
0.0896
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Table 24: Least Squares Fit for Mass Attenuation Coefficient

Energy Range
for Least Squares
Fit

(keV)

150
200

200
300

400
500

400
500

600
800

600
800

600
800

1500
2000

- 300
- 400

- 400
- 500

- 600
- 800

- 600
- 800

- 1000
- 1500

- 1000
- 1500

- 1000
- 1500

- 3000
4000

Least

a

0.181
0.167

0.167
0.152

0.152
0.126

0.138
0.126

0.117
0.101

0.117
0.101

0.117
0.101

Squares Fit

+ b

+ -2.086E-04 *
+ -1.550E-04 *

+ -1.550E-04 *
+ -1.110E-04 *

+ -1.110E-04 *
+ -5.986E-05 *

+ -8.200E-05 *
+ -5.986E-05 *

+ -4.725E-05 *
+ -2.942E-05 *

+ -4.725E-05 *
+ -2.942E-05 *

+ -4.725E-05 *
+ -2.942E-05 *

0.07391 + -1.156E-05 *
0.06413 + -7.70E-06 *

Emission
Energy

(keV)
=

238.6
238.6

338.4
338.4

510.8
510.8

583.1
583.1

860.4
860.4

911.1
911.1

968.9
968.9

2615
2615

Mass
Attenuation
Coefficient

(cm2/g)

0.131
0.130

0.115
0.114

0.095
0.095

0.090
0.091

0.076
0.076

0.074
0.074

0.071
0.072

0.044
0.044

Mean
Mass

Attenuation
Coefficient

(cm2/g)

0.131

0.114

0.095

0.091

0.076

0.074

0.072

0.044



Table 25: Mass Attenuation Coefficient by 2 Point
Interpolation and Comparison to Mean

Mass Attenuation Coefficient by

Least Squares Fit

Energy

(keV)

200
238.6

300

300
338.4

400

500
510.8

600

500

583.1

600

800
860.4

1000

800
911.1

1000

800
968.9
1000

2000
2615

3000

Mass Attenuation

Coefficient—

By 2 Point
Interpolation

(cm2/g)

0.137

0.106

0.0968

0.0960]

0.0896

0.0968
0.09081

0.0896

0.0786
6.0762]
0.0707

0.0786
0.0742|

0.0707

0.0786
0.0719]

0.0707

0.0494

0.0434]
0.0397

Mean Mass
Attenuation

Coefficient— By

Least Squares Fit

(cm2/g)

0.131

0.114

0.0954

0.0906

0.0760

0.0741

0.0719

0.0438



Table 26: Linear Absorption
Coefficient and

Buildup Factor
For 500 keV

Emission
Energy

(keV)

500

ux

1
2
4

7

10

B

263

429

905

20.0

359

Figure 9: Linear Absorption Coefficient versus
Buildup Factor for 500 keV
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Table 27: Linear Absorption
Coefficient and
Buildup Factor
For 1000 keV

Emission
Energy

(keV)

1000

ux

1

2

4

7

10

B

2.26

339

627

11.5

180

Figure 10: Linear Absorption Coefficient versus
Buildup Factor for 1000 keV
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Table 28: Linear Absorption
Coefficient and
Buildup Factor
For 2000 keV

Emission
Energy

(keV)

2000

ux

1
2
4
7
10

B

1 84
2.63

428
696
9.87

Figure 11: Linear Absorption Coefficient versus
Buildup Factor for 2000 keV
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Table 29: Linear Absorption
Coefficient and
Buildup Factor
For 3000 keV

Emission

Energy

(keV)

3000

ux

1
2

4

7

10

B

1 69
2.31

357

551

748

Figure 12: Linear Absorption Coefficient versus
Buildup Factor for 3000 keV
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Table 30: Buildup Factor by Energy, ux = 1

Energy Buildup
(keV) Factor for

ux =1

500
1000
2000
3000

2.63
2.26
1.84
1.69

Figure 13: Buildup Facts by Energy for ux = 1
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1000 2000 3000 4000

Emission Energy (keV)

extrapolated to E = 0 keV using E = 500, 1000 keV

a + b* E= B

3.00 -0.00074 0 3.00

Table 31: Buildup Factor by Energy, ux = 2

Energy Buildup
(keV) Factor for

ux =2

500
1000
2000
3000

4.29
3.39
2.63
2.31

Figure 14: Buildup Facts by Energy for ux = 2
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Emission Energy (keV)

4000

extrapolated to E = 0 keV using E = 500, 1000 keV

b * E = B

5.19 -0.0018 5.19



Jbte 32: toltrpoLatid Plant
Monodirecttonal Source

Buildup Factor

2386
3384
5108

583 1
8604

911 1

9689
2615

Buildup F

Table 33:

0

23»
500

Table M:

0
JJ6.4
500

Table 35:

500

510 S

1000

Tit* M:

500

583.1

1000

Table 37:

500
•60.4

1000

0130
0 114

00960
00908
00762
00742
00719
00434

049550
043437
036585
034601
029038
0 28275
027405
0 16549

actor Interpolations

Buildup Factor Interpolalio

0 0 49550
1

1 I
2D1

1.11 1
1.11

1 91 0 =

76
59
54

40

38

35

13

ns lor 231 6 keV

1 2

300 5 19

2 63 4 29

1 5 ncries = 381 cm
i g CT13 = 1 g i cm3

a * b ' ui =
0 968 2 1 049550 = 201

0995 L64 049550 = 181

201 .0000402 2386 = 191

By Least Squares

By 2 ponls

Buildup Factor Interpolation; for 131 4 keV

0 043437

; '
1.U

=^P

1 2

300 5 19

263 429

a • b ' UK =

0968 2 1 043437 = 1 86

0995 1 64 043437 = 1 71

188 -0000346 3384 = 176

By Least Squares

By 2 points

Buildup Faclor imtrpol.il ions for 510.8 ktV

0 0 36585
1

t |
1

1.59

1 59 1
146

1 2
2 63 4 ?9

2 26 3 39

a * b ' ui =
0 995 1 64 0 36585 = 1 59

1 02 1 20 0 36535 = 1 46

173 -0000272 5108 = 159

By Least Squares

By Least Squares

By 2 pouts

Buildup Faclor Wit., rpeu: ions tor 583.1 hiV

0 0 34601
1

1 1
1.5*
1.54 1
1.44

• 2

2.63 429

2 26 3 39

a • b ' ux =
0995 164 034601 = 1 5«

1 02 1 20 0 34601 = 1 44

1 69 -0 000254 583 1 = 1 54

By Least Squares

By Least Squares

By 2 ports

Buildup Factor Interpolations for 860.4 keV

0 025039

! i
1.47

1.40 n
1.37

1 2
2 63 4 29

2 26 3 39

a * b • UK =
0595 164 029036 = 147

1 02 1 20 029038 = 1 37

157 -0000206 6604 = 1*0

By Least Squares

By Least Squares

By 2 POTHS

Table 38: Buildup Fjctor bttsrpolations for 911 1 keV

0 028275
500

• 11 1

1000

1

1 1
1.46

1.36 |

1.36

1 2

2 63 4 29

226 339

3 » b ' u> =
0995 1 6J 028275 = 1 46

102 120 0282'5 = 136

1 55 0000199 911 1 = 1 38

By Least Squares

By Least Squares

By 2 pouts

Table 39: Buildup Factor Interpolations for HI. 9 keV

0 027405
500

961.9

1000

1 [

1.44

1.35 |

1 35

1 2
2 61 4 29

2 26 3 39

a • t ' u« =

0 995 1 64 027405 = 1 44

1 02 1 20 027405 = 1 35

15J -0000191 9689 = 135

By Least Squares

By Least Squares

By 2 ports

Table 40: Buildup Fsc or Interpolations lor 2fl15 keV

0 0 16549

2000

2615

3000

1

1 [
1

1.14

1 13 |

1 12

1 T

1 84 2 63

1 69 231

s • b ' u- =

101 0815 0 16549 - 1 14

101 0655 0 16549 = 1 12

1 20 -0000026 2615 = 1 13

3y Least Squares

By Least Squares

9y 2 pouts



Table 41: Ratio of Adjusted to Original Count Rate

Emission
Energies

(keV)

238.6
338.4
510.8
583.1
860.4
911.1
968.9
2615

Interpolated
Plane

Source
Buildup
Factor

(b)

(unitless)

1.91
1.76
1.59
1.54
1.40
1.38
1.35
1.13

Emission
Energy
Mass

Absorption
Coefficient

(u/p)

(MeV)

0.130
0.114

0.0960
0.0908
0.0762
0.0742
0.0719
0.0434

Thickness
of

Water
Absorber

(x)

(cm)

3.81
3.81
3.81
3.81
3.81
3.81
3.81
3.81

Density
of

Water

(P)

(g/cm3)

1
1
1
1
1
1
1
1

Net
Yield

(unitless)

0.446
0.120
0.078
0.308
0.043
0.290
0.175
0.359
1.82

Ratio,
Absorbed
Exposure

Rate

(unitless)

1.17
1.14
1.10
1.09
1.05
1.04
1.03
0.96

Total counts at 7.2 pCi/g
Total counts at 7.1 pCi/g

5396 counts / 30 seconds
5321

Ratio = X / Xo = B exp(-[u/p] * x * p)

5321 1.82 2926 counts / 30 seconds



Table 42: Adjusted Count Rate for Cleanup Criterion

A B C D
Emission
Energy

(keV)

238.6
338.4
510.8
583.1
860.4
911.1
968.9
2615

Net
Yield

(unitless)

0.446
0.120
0.078
0.308
0.043
0.290
0.175
0.359

Emission Rate
by Energy

2926
* Yield

(counts/30 sec)

1305
351
227
902
126
849
512
1049

Ratio,
Absorbed
Exposure

Rate

Table 20

(unitless)

1.17
1.14
1.10
1.09
1.05
1.04
1.03
0.96

Adjusted
Emission Rate

by Energy

Column C *
Column D

(counts/30 sec)

1521
401
251
984
132
881
527
1004

Ratio,
Original

Emission Rate
to Adjusted

Emission Rate

Column E /
Column C

(unitless)

1.165
1.142
1.104
1.090
1.045
1.038
1.030
0.956

Total 5321 Total 5699 107.1%

[Count rate equivalent to 7.1 pCi/g 5699 counts per 30 seconds



STS Consultants, Ltd. voice 847-279-2500
750 Corporate Woods Parkway fax 847-279-2510

STB CONSULTANTS Vernon Hills, Illinois 60061-31S3 web www.slsconsultants.com

January 10, 2003

Ms. Verneta Simon, On-Scene Coordinator
Mr. Fred Micke, On-Scene Coordinator
US Environmental Protection Agency
Region 5
77 W. Jackson Blvd., SE-5J
Chicago, Illinois 60604

RE: Investigation of Radiological Impacts Below Groundwater, Lakeshore East Site, 221 N. Columbus
Drive, Chicago, Illinois - STS Project No. 1-32193-XC

Dear Ms. Simon and Mr. Micke:

This letter and the attached information are in response to your correspondence dated January 7, 2003
regarding the above-referenced project. We have reviewed the memorandum dated January 6, 2003
from Mr. Larry Jensen provided with your letter and have the following comments and recommended
revisions.

The item of most significance appears to be the revision in the gamma count threshold to be used as
indicative of an exceedance of the cleanup threshold. The background in developing the adjustment
factors and the calculations provided by Mr. Jensen were extremely useful. We have used the interpreted
factors and spreadsheets developed by Mr. Jensen.

One revision to the calculation is in the "thickness of water absorber" factor "x". In our correspondence to
you dated November 6, 2002 presenting the topic of this material below groundwater, we described the
down-hole gamma measurements as having been taken inside a 3-inch casing that was placed inside a
6-inch diameter boring. This provides a 1.5-inch annular space between the casing and the wall of the
bore hole. We note that in the calculation performed by Mr. Jensen, he used a 3-inch thickness of water
absorber factor. We have recalculated the equation throughout to change the factor "x" to 1.5 inches
(3.81 cm).

Additionally, review of the equations and calculations noted an input error on Tables 10 through 17,
where a factor was entered as "0" and should have been "1". When this correction was made, the
adjusted count equivalent to 7.1 pCi/g was found to be 5,054 counts per 30 seconds.

We note in Mr. Jensen's memorandum that he was directed to make "worst case" assumptions. This may
have been interpreted to assume the casing was pressed against one side of the bore hole resulting in
there being 3 inches of annular space and water on the other side. However, this assumption would also
require that the radioactive material be solely limited to the portion of the borehole wall opposite the
casing, requiring any detected gamma radiation to pass through the intervening 3 inches of water, with no
radiation coming from the wall against which the casing was in contact. While this may be a worst case, it
does not appear to be reasonable.

We also request that the cleanup threshold used at the site be agreed to as follows. The total radium
value that is the cleanup threshold is background (2.1 pCi/g) plus 5 pCi/g. Anything over this, i.e., 7.2
pCi/g, is an exceedance of the threshold. Our calibration is meant to determine the readings in gamma
counts that represent 7.2 pCi/g. Therefore, our value of 5,396 counts per 30 seconds is a valid threshold
for determining the presence of material equal to or exceeding the 7.2 pCi/g total radium criterion. The
adjustment for this factor is rather small, (7.2/7.1 = 1.014) and raises the threshold to 5,126 counts per 30
seconds.



U.S. Environmental Protection Agency
STS Project No. 1-32193-XC
January 10, 2003
Page 2

In considering these two adjustments to the down-hole gamma survey, we represent that the adjusted
cleanup threshold considering the presence of water in the annular space around the steel casing used in
the down-hole survey is 5,126 counts per 30 seconds. With this adjusted threshold, none of the down-
hole gamma readings are in excess of the threshold.

We request your written concurrence with this information, and that no further exploration or remediation
is required at this location.

Please contact us with any questions you may have regarding the attached information.

Regards,

STS CONSULTANTS, LTS.

7 3-,/..
Richard G. Berggreen, C
Principal Geologist

cc: Mary Fulghum, USEPA
David Carlin, Kara Hughes, Lakeshore East Development, LLC

Attachment: Revised Attachments from Mr. Larry Jensen Memorandum dated January 6, 2003

C \WINNT\Profiles\berggreen\Personal\lse response letter.doc



Table 1: Thorium Gamma Emission
Energies and Yields

Radio-
nulclide

Pb-212
Ac-228
TI-208
TI-208
TI-208
Ac-228
Ac-228
TI-208

Emission
Energies

(keV)

238.6
338.4
510.8
583.1
860.4
911.1
968.9
2615

Yield

(unitless)

0.446
0.120
0.216
0.858
0.120
0.290
0.175
0.998

From: Publication 38
International Commission on
Radiological Protection
"Radionuclide Transformations,
Energy and Intensity of
Emissions"

Table 2: Mass Attenuation Coefficients

Emission
Energy

(keV)

100

150
200

300

400
500
600

800

1000
1500
2000
3000
4000

Mass
Attenuation
Coefficient

(cmz/g)

0.171
0.151
0.137
0.119
0.106

0.0968
0.0896
0.0786
0.0707
0.0575
0.0494
0.0397
0.0340

From: Radiological Health Handbook



Figure 1: Mass Attenuation Coefficients versus Gamma Emission Energy
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Table 3: Least Squares Fit for Mass Attenuation Coefficient

Energy Range
for Least Squares
Fit

(keV)

150
200

200
300

400
500

400

500

600

800

600

800

600
800

1500
2000

- 300
- 400

- 400
- 500

- 600
- 800

- 600
- 800

- 1000
- 1500

- 1000
- 1500

- 1000
- 1500

- 3000
- 4000

Least

a

0.181
0.167

0.167
0.152

0.152
0.126

0.138
0.126

0.117
0.101

0.117
0.101

0.117
0.101

0.07391

Squares Fit

+ b

+ -2.086E-04 *
+ -1.550E-04 *

+ -1.550E-04 *
+ -1.110E-04 *

+ -1.110E-04 *
+ -5.986E-05 *

+ -8.200E-05 *
+ -5.986E-05 *

+ -4.725E-05 *
+ -2.942E-05 *

+ -4.725E-05 *
+ -2.942E-05 *

+ -4.725E-05 *
+ -2.942E-05 *

+ -1.156E-05 *
0.06413 + -7.70E-06 *

Emission
Energy

(keV)
=

238.6
238.6

338.4
338.4

510.8
510.8

583.1
583.1

860.4
860.4

911.1
911.1

968.9
968.9

2615
2615

Mass
Attenuation
Coefficient

(cm2/g)

0.131
0.130

0.115
0.114

0.095
0.095

0.090
0.091

0.076
0.076

0.074
0.074

0.071
0.072

0.044
0.044

Mean
Mass

Attenuation
Coefficient

(cm2/g)

0.131

0.114

0.095

0.091

0.076

0.074

0.072

0.044



Table 4: Mass Attenuation Coefficient by 2 Point
Interpolation and Comparison to Mean
Mass Attenuation Coefficient by
Least Squares Fit

Energy

(keV)

200
238.6
300

300
338.4
400

500
510.8
600

500
583.1
600

800
860.4
1000

800
911.1
1000

800
968.9
1000

2000
2615
3000

Mass Attenuation
Coefficient—
By 2 Point
Interpolation

(cm2/g)

0.137
0.1301
0.119

0.119
0.114|
0.106

0.0968
0.0960J

0.0896

0.0968
0.09081
0.0896

0.0786
0.07621
0.0707

0.0786
0.07421
0.0707

0.0786
0.07191
0.0707

0.0494
0.04341
0.0397

Mean Mass
Attenuation
Coefficient— By
Least Squares Fit

(cm2/g)

0.131

0.114

0.0954

0.0906

0.0760

0.0741

0.0719

0.0438



Table 5: Linear Absorption
Coefficient and
Buildup Factor
For 500 keV

Figure 2: Linear Absorption Coefficient versus
Buildup Factor for 500 keV

Emission
Energy

(keV)

500

ux

1

2

4
7

10

B

2.63
4.29
9.05
20.0
35.9

Table 6: Linear Absorption
Coefficient and
Buildup Factor
FoMOOOkeV

Emission
Energy

(keV)

1000

ux

1

2
4
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Figure 3: Linear Absorption Coefficient versus
Buildup Factor for 1000 keV
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Table 7: Linear Absorption
Coefficient and
Buildup Factor
For 2000 keV

Emission
Energy

(keV)

2000

ux

1
2
4

7

10

B

1.84

2.63

4.28
6.96
9.87

Table 8: Linear Absorption
Coefficient and
Buildup Factor
For 3000 keV

Figure 4: Linear Absorption Coefficient versus
Buildup Factor for 2000 keV
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Figure 5: Linear Absorption Coefficient versus
Buildup Factor for 3000 keV
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Table 9: Interpolated Plane
Monodirectional Source
Buildup Factor

Emission
Energy

(MeV)

238.6
338.4
510.8
583.1
860.4
911.1
968.9
2615

Mean
Emission
Energy
Mass

Absorption
Coefficient

(u/p)

(cm2/g)

0.130
0.114

0.0960
0.0908
0.0762
0.0742
0.0719
0.0434

Mean
Emission
Energy
Linear

Absorption
Coefficient

(ux)

(unitless)

0.49550
0.43437
0.36585
0.34601
0.29038
0.28275
0.27405
0.16549

Interpolated
Plane

Source
Buildup
Factor

(b)

(unitless)

0.86
1.16
1.59
1.54
1.40
1.38
1.35
1.13

ux = u/p * x * p

where
x = 3 inches =
p = 1 g/cm3

7.62 cm
1 g/cm3

Buildup Factor Interpolations



Buildup Factor Interpolations

Table 10: Buildup Factor Interpolations for 238.6 keV

0

0 0
238.6 1
500 1

Table 11: Buildup

0
0 0

338.4 1
500 1

Table 12: Buildup

0
500 1

510.8 1
1000 1

0.49550
0

| 0.86 |
1.81

Factor Interpolations

0.43437
0.00

1 116 |
1.71

Factor Interpolations

0.36585
1.59

1 159 |
1.46

1
0.00

2.63

for 338.4 keV

1
0

2.63

for510.8keV

1
2.63

2.26

2
0

4.29

2
0

4.29

2
4.29

3.39

a+ b*

0.995 1 .64

0 0.003615

ux =

0.49550

238.6

1.81

0.86

a+ b*

0.995 1.64

0 0.003415

ux =

0.43437

338.4

1.71

1.16

a+ b*
0.995 1 .64

1.02 1.20

1.7309583 -0.000272

ux =
0.36585

0.36585

510.8

1.59

1.46

1.59

By Least Squares

By 2 points

By Least Squares

By 2 points

By Least Squares

By Least Squares

By 2 points



Table 13: Buildup Factor Interpolations for 583.1 keV

500
583.1
1000

Table 14:

500
860.4
1000

Table 15:

500
911.1
1000

0
1
1
1

Buildup

0
1
1
1

Buildup

0
1
1
1

0.34601
1.56

1 154 |
1.44

Factor Interpolations

0.29038
1.47

1 1.40 |
1.37

Factor Interpolations

0.28275
1.46

1 1.38 |
1.36

1

2.63

2.26

for 860.4 keV

1
2.63

2.26

for 91 1.1 keV

1
2.63

2.26

2

4.29

3.39

2

4.29

3.39

2

4.29

3.39

a +
0.995

1.02

1 .689705

b*
1.64

1.20

-0.000254

ux =
0.34601

0.34601

583.1

1.56

1.44

1.54

a +
0.995

1.02

1 .5739823

b*
1.64

1.20

-0.000206

ux =
0.29038

0.29038

860.4

1.47

1.37

1.40

a +
0.995

1.02

1.5581117

b*
1.64

1.20

-0.000199

ux =
0.28275

0.28275

911.1

1.46

1.36

1.38

By Least Squares

By Least Squares

By 2 points

By Least Squares

By Least Squares

By 2 points

By Least Squares

By Least Squares

By 2 points



Table 16: Buildup Factor Interpolations for 968.9 keV

0

500 1
968.9 1
1000 1

Table 17: Buildup

0
2000 1
2615 1
3000 1

0.27405
1.44

1 135 |
1.35

Factor Interpolations

0.16549
1.14

1 1.13 I
1.12

1

2.63

2.26

for2615keV

1
1.84

1.69

2

4.29

3.39

2

2.63

2.31

a+ b*
0.995 1.64

1 .02 1 .20

1.5400186 -0.000191

ux =
0.27405

0.27405

968.9

1.44

1.35

1.35

a+ b*
1.01 0.815

1.01 0.655

1.197826 -0.000026

ux =
0.16549

0.16549

2615

1.14

1.12

1.13

By Least Squares

By Least Squares

By 2 points

By Least Squares

By Least Squares

By 2 points



Table 18: Ratio of Adjusted to Original Count Rate

Emission
Energies

(keV)

238.6
338.4
510.8
583.1
860.4
911.1
968.9
2615

Interpolated
Plane

Source
Buildup
Factor

(b)

(unitless)

0.86
1.16
1.59
1.54
1.40
1.38
1.35
1.13

Emission
Energy
Mass

Absorption
Coefficient

(u/p)

(MeV)

0.130
0.114

0.0960
0.0908
0.0762
0.0742
0.0719
0.0434

Thickness
of

Water
Absorber

(x)

(cm)

3.81
3.81
3.81
3.81
3.81
3.81
3.81
3.81

Density
of

Water

(P)

(g/cm3)

1
1
1
1
1
1
1
1

Yield

(unitless)

0.446
0.120
0.216
0.858
0.120
0.290
0.175
0.998
3.22

Ratio,
Absorbed
Exposure

Rate

(unitless)

0.53
0.75
1.10
1.09
1.05
1.04
1.03
0.96
7.54

Total counts at 7.2 pCi/g
Total counts at 7.1 pCi/g

5396 counts / 30 seconds
5321

Ratio = X / Xo = B exp(-[u/p] * x * p)

5321 /3.22 1652



Table 19: Adjusted Count Rate for Cleanup Criterion

A B C D E
Emission
Energy

(keV)

238.6
338.4
510.8
583.1
860.4

911.1
968.9
2615

Yield

(unitless)

0.446
0.120
0.216
0.858
0.120
0.290
0.175
0.998

1652* Yield

(unitless)

737

198

357
1417
198
479

289
1649

Ratio,
Absorbed
Exposure
Rate

(unitless)

0.53
0.75
1.10
1.09
1.05
1.04
1.03
0.96

Column C *
Column D

(unitless)

387

148

394
1546
207

497

298
1577

Column E /
Column C

Total 5324 Total 5054 95%

jCount rate equivalent to 7.1 pCi/g 5054 counts per 30 seconds



Table 18: Ratio of Adjusted to Original Count Rate (ux =1 at x=0, and x = 3 inch)

Emission
Energies

(keV)

238.6
338.4
510.8
583.1
860.4
911.1
968.9
2615

Interpolated
Plane

Source
Buildup
Factor

(b)

(unitless)

1.25
1.64
2.19
2.08
1.78
1.74
1.69
1.25

Emission
Energy
Mass

Absorption
Coefficient

(u/p)

(MeV)

0.130
0.114

0.0960
0.0908
0.0762
0.0742
0.0719
0.0434

Thickness
of

Water
Absorber

(x)

(cm)

7.62
7.62
7.62
7.62
7.62
7.62
7.62
7.62

Density
of

Water

(P)

(g/cm3)

1
1
1
1
1
1
1
1

Yield

(unitless)

0.446
0.120
0.216
0.858
0.120
0.290
0.175
0.998
3.22

Ratio,
Absorbed
Exposure

Rate

(unitless)

0.46
0.69
1.05
1.04
1.00
0.99
0.98
0.90
7.10

Total counts at 7.2 pCi/g
Total counts at 7.1 pCi/g

5396 counts / 30 seconds
5321

Ratio = X / Xo = B exp(-[u/p] * x * p)

5321 /3.22 1652



Table 19: Adjusted Count Rate for Cleanup Criterion (ux=1 at x=0, and x = 3 inch)

A B C D E F
Emission
Energy

(keV)

238.6
338.4
510.8
583.1
860.4
911.1
968.9
2615

Yield

(unitless)

0.446
0.120
0.216
0.858
0.120
0.290
0.175
0.998

1652* Yield

(unitless)

737
198
357
1417
198
479
289
1649

Ratio,
Absorbed
Exposure
Rate

(unitless)

0.46
0.69
1.05
1.04
1.00
0.99
0.98
0.90

Column C *
Column D

(unitless)

342

136

376
1478
198

473

283
1477

Column E /
Column C

Total 5324 Total 4762 89%

jCount rate equivalent to 7.1 pCi/g 4762 counts per 30 seconds



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
\ REGIONS
8 77 WEST JACKSON BOULEVARD
f CHICAGO, IL 60604-3590

REPLY TO THE ATTENTION OF

07 2303 SE-5J

VIA FACSIMILE (847) 279-2510 AND U.S. MAIL

Mr. Richard Berggreen
STS Consultants, Ltd.
750 Corporate Woods Parkway
Vernon Hills, Illinois 60061

RE: Lakeshore East Borehole Calculation Adjustment for Water

Dear Mr. Berggreen:

Enclosed is a copy of a memorandum that details the calculations
to adjust for water surrounding the borehole casings for the
sampling work performed on October 29, 2002. These calculations
show there were nine data points that exceeded the modified
cleanup criterion. According to the development plans that have
been presented to U.S. EPA, this portion of the property will be
a public park owned by the City of Chicago. Therefore, your
options are as follows:

1. Excavate the contaminated material;

2. Leave the contaminated material in place and implement
institutional controls with the City of Chicago to prevent
uncontrolled exposure and dispersion.

Recycled/Recyclable • Printed with Vegetable Oil Based Inks on 50% Recycled Paper (20% Postconsumer)



If you would like to discuss this matrer further, please contact
me at (312) 886-3601 or Mary Fulghum, Associate Regional Counsel
at (312) 886-4683.

Sincerely,

Verneta Simon
On-Scene Coordinator

Enclosure

cc : Naren Prasad, Chicago Department of Environment



U.S. ENVIRONMENTAL PROTECTION AGENCY
SUPERFUND DIVISION

77 WEST JACKSON BOULEVARD
CHICAGO, ILLINOIS 60604

DATE: Januarys, 2003

SUBJECT: Adjustment of Criterion for Borehole Measurements Below
Groundwater at Lakeshore East Due to Water Around Borehole
Casing

FROM: Larry Jensen, CHP
Regional Radiation
Emergency Response Section #3

TO: Fred Micke
On-Scene Coordinator
Emergency Response Section #3

Verneta Simon
On-Scene Coordinator
Emergency Response Section #3

During the Removal Action at Lakeshore East, the Potentially Responsible Party's
contractor, STS Consultants, reached groundwater before they had completely
removed all the thorium contaminants. Because of the difficulty of locating these
materials under water and because of the difficulty of ensuring that all contaminants
were removed, they drove four borings into the area and conducted gamma logging
(see attached map for locations).

Their data was based on calibrations for a borehole casing of steel pipe but did not
allow for water between the casing and the surrounding soil. As a result, their
coefficient corresponding to the cleanup criterion (5396 counts per 30 seconds for 7.2
picocuries per gram) was not directly usable for determining if subsurface material
exceeded the criterion for cleanup.

In this memo I describe how I adjusted their coefficient to include 3 inches of water
absorber (worst case as requested by Fred Micke, On-Scene Coordinator) and to adjust
the coefficient to the Lakeshore East cleanup criterion (7.1 pCi/g). The new coefficient
is 3176 counts per 30 seconds per 7.1 picocuries per gram.

i

As a result of this information, nine data points were found to exceed the criterion for
cleanup. Specifically, ,



BOREHOLE

EE1

EE3

EE4

DEPTH
(FEET)

16.5

7

7.5

8

8.5

5.5

6

6.5

7

MEASURED COUNT RATE
(COUNTS / 30 SECONDS)

3441

3274

4169

4395

3423

3624

4036

3845

3514

Adjusted Cleanup Criterion = 3176 counts per 30 seconds at 7.1 picocuries per gram



Adjustment of Cleanup Criterion
to Include 3 Inches of Water

Overview of Adjustment

When gamma rays impact a medium, such as water, there will be absorption but there
may also be some enhancement (or buildup). The result is found by multiplying the
incoming level by an absorption factor and by a buildup factor. The effect will vary
depending on the energy of the gamma ray. The total or net effect will be the sum of
the individual energy-dependent values.

The equation for this calculation is not complicated. However, the parameters that go
into the equation cannot be determined by direct calculation, but must be interpolated
from data tables. Most of the work necessary to calculate an answer for this problem
was spent interpolating from available data sets.

The result was a modified parameter corresponding count rate per 30 seconds to the
site cleanup criterion, 7.1 picocuries per gram (pCi/g).

Method for Calculation of Adjusted Criterion Count Rate

The fundamental equation for this calculation was taken from the Radiological Health
Handbook published by the Department of Health, Education and Welfare. However, it
can be found in academic and reference texts, as well as on the internet. Specifically,

X = X0 * B * exp(-ux)

where

X = the corrected count rate (counts per 30 seconds, c/30s)

X0 = the unconnected count rate (c/30s)

B = Buildup Factor (unitless)

exp = base of natural logarithms

u = Linear Absorption Coefficient (cm"1)

x = absorber thickness (cm)



and further

ux = u/p * x * p

where
u/p = Mass Attenuation Coefficient (cm2/g)

x = thickness of absorber (cm)

p = density of absorber (g/cm3)

Calculation of Mass Attenuation Coefficients

The Radiological Health Handbook contains tables with Mass Attenuation Coefficients
by gamma ray energy for a water absorber (see Table 2). The Mass Attenuation
Coefficients corresponding to the principal thorium gamma ray energies (see Table 1)
were found by interpolation (see Tables 3 and 4). [Gamma-ray energies were taken
from Publication 38 of the International Commission on Radiological Protection,
"Radionuclide Transformations, Energy and Intensity of Emissions"] The Mass
Attenuation Coefficients were used to calculate the Linear Attenuation Coefficients by
multiplying by the water thickness (3 inches or 7.62; centimeters) and by the density of
water (1 gram per cubic centimeter) [see Table 9].

Interpolation for the Mass Attenuation Coefficients was done by two methods. As can
be seen from Figure 1, the curve of Mass Attenuation Coefficient versus energy is quite
concave so that there could not be any linear interpolation over many data points. It
was decided to try both a least squares fit over 3 points and an interpolation over two
points. The results were compared.

Table 3 shows a Least Squares Fit over three points surrounding the thorium energy.
The data for the Least Square Fit came from Table 2. For example, when the energy
range was selected as 150 - 300 keV, the Mass Attenuation Coefficient points were
those for 150, 200 and 300 keV. The Least Squares Fit calculation was done using the
website at www.physics.csbsju.edu/stats/QF _NROW_form.html.

Each Least Squares Fit was done twice, once where two points were below the thorium
gamma energy and again when two points were above the thorium gamma energy.
Results for these two calculations were averaged. For example with the thorium energy
238.6 keV. the Mass Attenuation Coefficients at 150, 200 and 300 keV were used in a
Least Squares Fit. Then the Mass Attenuation Coefficients at 200, 300 and 400 keV
were used in another Least Square Fit. The two results were averaged. These results
are given in Tables 3 and 4. The two methods compare very well.

Calculation of Linear Absorption Coefficients

Interpolation for the Buildup Factors was more complicated. First the Mass Attenuation
Coefficients were used to compute the Linear Absorption Coefficients by the equation



ux = (u/p) * x * p

where

u = Linear Absorption Coefficient
u/p = Mass Attenuation Coefficient
x = thickness of absorber
p = density of absorber

For each thorium energy, the Mass Attenuation Coefficient from Table 4 was used with
a water thickness of 3 inches (7.62 centimeters) and a water density of 1 gram per
cubic centimeter to compute the Linear Absorption Coefficients shown in Table 9.

It can be seen from Figures 2 - 5 that the Linear Absorption Coefficients are very close
to linearly varying. [Data was taken from the Radiological Health Handbook.]

Calculation of Buildup Factors

Further interpolation was necessary to obtain the Buildup Factors corresponding to the
thorium gamma-ray energy. Data for Buildup Factors corresponding to Linear
Absorption Coefficients was given in the Radiological Hearth Handbook. These are
tabulated in Tables 10-17. On the left side of these tables there is a box where the
absorption factor is across the top (ux = 0,1,2) and the gamma-ray energy is on the
left. There were no Buildup Factors for energies less than 500 kilo-electron volts (keV)
so, for the purposes of interpolation, it was assumed that the Buildup Factor was zero
at zero energy.

First, Least Squares Fits were done for gamma-ray energies above and below the
thorium gamma-ray energy. See, for example, Table 12 where fits were made for 500
keV and for 1000 keV. The Least Squares Fit equations are on the right side of the
table [e.g., 0.162 + 2.14 (0.73169)]. These give the Buildup Factors for each energy.

The Buildup Factors computed by Least Squares Fit were then used with 2 point
interpolation to get the Buildup Factor corresponding to the thorium gamma-ray energy.
See, for example, Table 12 where 1.73 and 1.43 were computed for 500 and 1000 keV
and used to get 1.72, the Buildup Factor for 510.8 keV. The Buildup Factors computed
in this manner were tabulated on the right side of Table 9.

Adjustment to Cleanup Criterion

When calibrations were done by STS Consultants for the downhole logging probes, the
criterion was based on 7.2 pCi/g. Since the cleanup criterion for Lakeshore East is 7.1
pCi/g, a slight adjustment had to be made by ratioing (7.1/7.2). The adjusted count rate
is 5321 counts per 30 seconds. This calculation can be found below Table 18.



Adjustment for Yield

Since the adjustment for count rate is energy dependent, it was necessary to find out
what fraction of the total count rate corresponded to each emission energy. First, the
fraction of each radioactive decay corresponding to a thorium gamma-ray energy was
found. For example, when lead-212 decays, a gamma-ray with an energy of 238.6 keV
is emitted 44.6% of the time. These values, called Yields, are tablulated in Tables 18
and 19.

The total Yield is the sum of the individual Yields. Table 18 shows the total Yield for the
Thorium Decay Series is 3.22 emissions. Below Table 18 a calculation is made that
shows, at the cleanup criterion level of 5321 counts per 30 seconds, each emission is
1652 counts per 30 seconds. When this number is multiplied by the individual yields,
the count rate corresponding to the cleanup criterion is found. These are tabulated in
Table 19 under Column C. As a check, the column was added and agreed well within
small roundoff errors (5324 versus 5321).

Changes in Exposure Rate Due to Absorption and Buildup

The equation listed at the beginning of this attachment can be adjusted to give the ratio
of the initial count rate to the count rate after absorption and buildup.

X / X 0 = Bexp(-[u/p]*x*p)

where

X / X0 = ratio of initial count rate to count rate after absorption and
buildup (unitless)

B = Buildup Factor (unitless)

exp = base of natural logarithms

u/p = Mass Attenuation Coefficient (cm2)

x = thickness of absorber (cm)

p = density of absorber (g/cm3)

Table 18 shows the input factors for this calculation at each energy and gives the ratio
in the far right column.



Adjusted Count Rate

In Table 19 the initial count rates, by energy, are listed in Column C. When these are
multiplied by the ratios, X / X0, in Column D the adjusted count rate by energy is
obtained. The sum of the adjusted, energy dependent, count rates is 3176 counts per
30 seconds.

3176 counts per 30 seconds is the count rate for 7.1 pCi/g, corrected for 3
inches of water.
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Table 1: Thorium Gamma Emission
Energies and Yields

Radic-
nulclide

Pb-212
Ac-228
TI-208
TI-208
TI-208
Ac-228
Ac-228
TI-208

Emission
Energies

(keV)

238.6
338.4
510.8
583.1
860.4
911.1
968.9
2615

Yield

(unitless)

0.446
0.120
0.216
0.858
0.120
0.290
0.175
0.998

From: Publication 38
International Commission on
Radiological Protection
"Radionuclide Transformations,
Energy and Intensity of
Emissions"



Table 2: Mass Attenuation Coefficients Figure 1: Mass Attenuation Coefficients versus Gamma Emission Energy

Emission
Energy

(keV)

100

150
200

300

400
500
600
800

1000
1500
2000
3000
4000

Mass
Attenuation

Coefficient

(cm2/g)

0.171

0.151
0.137

0.119

0.106
0.0968
0.0896
0.0786
0.0707
0.0575
0.0494
0.0397

0.0340
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% 0.04
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0

#rr*
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Emission Energy (keV)

From: Radiological Health Handbook



Table 3: Least Squares Fit for Mass Attenuation Coefficient

Energy Range
for Least Squares
Fit

(keV)

150
200

200
300

400
500

400
500

600
800

600
800

600
800

1500
2000

- 300
- 400

- 400
- 500

- 600
- 800

- 600
- 800

- 1000
- 1500

- 1000
- 1500

- 1000
- 1500

- 3000
4000

Least

a

0.181
0.167

0.167
0.152

0.152
0.126

0.138
0.126

0.117
0.101

0.117
0.101

0.117
0.101

Squares Fit

+ b

+ -2.086E-04 *
+ -1.550E-04 *

+ -1.550E-04 *
+ -1.110E-04 *

+ -1.110E-04 *
+ -5.986E-05 *

+ -8.200E-05 *
+ -5.986E-05 *

+ -4.725E-05 *
+ -2.942E-05 *

+ -4.725E-05 *
+ -2.942E-05 *

+ -4.725E-05 *
+ -2.942E-05 *

0.07391 + -1.156E-05 *
0.06413 + -7.70E-06 *

Emission
Energy

(keV)

238.6
238.6

338.4
338.4

510.8
510.8

583.1
583.1

860.4
860.4

911.1
911.1

968.9
968.9

2615
2615

Mass
Attenuation
Coefficient

(cm2/g)
=

0.131
0.130

0.115
0.114

0.095
0.095

0.090
0.091

0.076
0.076

0.074
0.074

0.071
0.072

0.044
0.044

Mean
Mass

Attenuation
Coefficient

(cm2/g)

0.131

0.114

0.095

0.091

0.076

0.074

0.072

0.044



Table 4: Mass Attenuation Coefficient by 2 Point
Interpolation and Comparison to Mean
Mass Attenuation Coefficient by
Least Squares Fit

Energy

(keV)

200
238.6
300

300
338.4
400

500

510.8

600

500
583.1
600

800
860.4
1000

800
911.1

1000

800

968.9
1000

2000
2615
3000

Mass Attenuation
Coefficient—
By 2 Point
Interpolation

(cm2/g)

0.137

b~i3ol
0.119

0.119
0.114|
0.106

0.0968
0.0960|
0.0896

0.0968
0.09081
0.0896

0.0786
0.0762|
0.0707

0.0786
0.0742)

0.0397

/lean Mass
Attenuation
Coefficient— By
.east Squares Fit

(cm2/g)

0.131

0.114

0.0954

0.0906

0.0760

0.0741

0.0719

0.0438



Linear Absorption
Coefficient and

Buildup Factor

For 500 keV
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Figure 2: Linear Absorption Coefficient versus
Buildup Factor for 500 keV
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Table •: Linear Absorption
Coefficient and

Buildup Factor
For 1000 keV

Emission
Energy

(keVI

1000

ux

,

2
4
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10

B

226

339

627

115
180

Figure 3: Linear Absorption Coefficient versus
Buildup Factor for 1000 keV

Linear Absorption
Coefficient and
Buildup Factor
For 2000 heV

Figure 4: Linear Absorption Coefficient versus
Buildup Factor for 2000 keV

Emiulon
Energy

(V.VI

2000

we

1

2
4
7

10

B

184

263

426
696
987

Linear Absorption
Coefficient and

Buildup Factor
For 3000 keV
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Figure 5: Linear Absorption Coefficient versus
Buildup Factor for 3000 keV
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Monodirectional Source

Buildup Factor

2386 0 ' 3 0

338 J 0 1 1 4
5108 00960

533 i 0 0908

8604 007G2

911 ' 00742

9689 00719
2615 00434

x = 3 incnes = 7 62 cm

0 99100 09 p = 1 g ' cm3 = 1 g ' cm3

0 86874 37
073169 72

0 69202 60
0 58075 24

0 56549 19

0 54809 13
0 33097 0 58

Buildup Factor Interpolations

j

0 0

2386 0 |

500 0

0

0 0

3384 0 |
500 0

Table 12 Buildup Facto

0

500 0
510.8 0 [

1000 0

Table 13: Buildup Facto

0

500 0

583 1 ° C
1 reo 0

0

500 0

860.4 0 [

1000 0

Table 15 Buildup Facto

0

500 0
911.1 0 £

1000 0

0 99 1 00 1 2
0 000 0

109 1

228 263 429

086874 1 2

0.00 0 0
1.37 1
2.02 263 429

r Interpolations for 510.8 keV

073169 1 2

1.73 2 63 4 29

1 72 1

1 43 2 26 3 39

r Interpolations lor 563.1 heV

0 69202 1 2
1.64 2 53 4 29

1.36 225 339

058075 1 2

140 253 429

124 |

1.18 226 339

Interpolations or911.1keV

0 56549 1 2
1.37 26:5 429

1.19 ~1

115 225 339

a • b • ux

0 162 214 099100 = 2 23

0 0 D04565 2385 = 109

a • b ' ux

0 162 2 14 086874 = 2 02

0 OOO4042 338 4 = 1 37 ,

3 + b ' ux =

0 162 2 14 0 73159 = 1 73

0 188 1 70 0 73169 = I 43

2023752 -0000592 5108 = 17:

a * b ' u< =

0 162 2 14 069202 = 1 64

0 188 1 70 059202 - 1 36

1 921422 -0000557 533 1 = 1 60

a+ b' UM =
0162 214 058075 = 1 JC1

0 188 1 70 0 58075 = 1 18

1534341 -OOC0459 8504 = 124

a • b ' u» =
0 162 214 0 55549 = 1 37

0 198 1 70 056549 = 1 15

1504969 -0000446 9111 = I 19

Table 16: Buildup Factor Interpolations lor 968 9 keV

0

500 0

96B.9 0 Q

1000 0

able 17 Buildup Factor

0

2000 0

2615 0 £

3000 0

0 54809 1 2

1 33 2 63 4 29

1.11 |

1.12 225 339

a- b' ux

0162 214 054809 = 133

0 188 1 70 054809 = 1 12

1550085 -OOOO430 9689 = 113

Interpolations (or 2615 keV

0 33097 1 2

0.61 1 84 263

058 1
0.56 159 231

a » b ' ux =

0 175 1 32 0 33097 : 061

0 178 1 15 0 33097 = 056

0718412 -0000053 2615 = 058



Table 18: Ratio of Adjusted to Original Count Rate

Emission
Energies

(keV)

238.6
338.4
510.8
583.1
860.4
911.1
968.9
2615

Interpolated
Plane

Source
Buildup
Factor

(b)

(unitless)

1.09
1.37
1.72
1.60
1.24
1.19
1.13
0.58

Emission
Energy
Mass

Absorption
Coefficient

(u/p)

(MeV)

0.130
0.114

0.0960
0.0908
0.0762
0.0742
0.0719
0.0434

Thickness
of

Water
Absorber

(x)

(cm)

7.62
7.62
7.62
7.62
7.62
7.62
7.62
7.62

Density
of

Water

(P)

(g/cm3)

1
1
1
1
1
1
1
1

Yield

(unitless)

0.446
0.120
0.216
0.858
0.120
0.290
0.175
0.998
3.22

Ratio,
Absorbed
Exposure

Rate

(unitless)

0.40
0.57
0.83
0.80
0.69
0.68
0.66
0.42
5.05

Total counts at 7.2 pCi/g
Total counts at 7.1 pCi/g

5396 counts / 30 seconds
5321

Ratio = X / Xo = B exp(-[u/p) * x * p)

5321 / 3.22 1652



Table 19: Adjusted Count Rate for Cleanup Criterion

A B C D E
Emission
Energy

(keV)

238.6
338.4
510.8
583.1
860.4
911.1
968.9
2615

Yield

(unitless)

0.446
0.120
0.216
0.858
0.120
0.290
0.175
0.998

1652* Yield

(unitless)

737

198

357
1417
198

479

289
1649

Ratio,
Absorbed
Exposure
Rate

(unitless)

0.40
0.57
0.83
0.80
0.69
0.68
0.66
0.42

Column C *
Column D

(unitless)

298

114

296
1133

137

324

189
686

Column E /
Column C

Total 5324 Total 3176 60%

jCount rate equivalent to 7.1 pCi/g 3176 counts per 30 seconds



STS Consultants, Ltd. voice 847-279-2500
750 Corporate Woods Parkway fax 847-279-2510

CONSULTANTS Vernon Hills. Illinois 600ei-3153 web www.stsconsultants.com

Novembers, 2002
\

Mr. Fred Micke, On-Scene Coordinator
Ms. Verneta Simon, On-Scene Coordinator
U. S. Environmental Protection Agency
Region 5
77 W.Jackson Blvd., SE-5J
Chicago, Illinois 60604

RE: Exploration for Radiological Impacts Below Groundwater, Lakeshore East, 221 N. Columbus
Drive, Chicago, Illinois - STS Project No. 1-32193-XC

Dear Mr. Micke and Ms. Simon:

As you know, remediation of radiologically-impacted soil is in progress at the Lakeshore East site at 221
N. Columbus Drive, Chicago, Illinois. This work is being conducted in accordance with a Work Plan
approved by USEPA on September 20, 2002.

In the course of the previously completed investigation at the site and during the current remediation,
radiologically-impacted soil was found to extend below the level of groundwater. The Work Plan allows
for impacted material to remain below the groundwater provided the location is documented and
appropriate notice is made, the wording of which is to be resolved between the site owner and USEPA.

Following the identification of this material below the groundwater during remediation, efforts to remove
the impacted material consisted of excavating to approximately 4 feet below the water table. At that
point, no further excavation was practical because of unstable sideslopes. A decision was made to
assess the material through a subsurface, downhole gamma survey.

The gamma survey was completed as follows. The area suspected of containing impacted soil below the
water table was filled with clean soil. The fill was placed to approximately 2 feet above the level of water
in the excavation. Based on survey measurements, the elevation of the water table is estimated at -0.65
feet CCD. A drill rig was mobilized to the site and hollow-stem augers were advanced to a depth of
approximately 20 feet. A 3-inch diameter steel casing was placed inside the augers, and the augers were
withdrawn. The resulting borehole consisted of an approximately 6-inch borehole with a 3-inch casing.
Groundwater entered the annular space between the borehole wall and the casing. The inside of the
casing was dry.

The gamma survey was taken in 6-inch increments using a Ludlum 2221 rate meter-sealer and a 2 x 2
inch Nal model 44-10 probe. The probe was fitted with a 1-inch lead end cap and a Vi-inch lead ring
around the detector. This configuration is consistent with the configuration recently calibrated at the Kerr-
McGee West Chicago calibration blocks, in cooperation with USEPA, for use with the steel casing.
However, it is recognized that the configuration of the borehole is somewhat different than the calibration
conditions. Specifically, the borehole is larger than the exterior of the casing, allowing an annular space.
Additionally, this annular space is filled with water below a depth of 2 to 3 feet from the top of the survey.
The annular space and presence of water are recognized as conditions that will reduce the gamma
readings measured inside the casing. As a result, some value less than the calibrated threshold value
would represent an exceedance of the cleanup criteria of 7.1 pCi/g. For the calibration conducted August
7, 2002, the exceedance reading was 5,396 counts for 30 seconds.

Four borings were advanced and four separate steel casings were installed. The attached Figure 1
shows the layout of the borings on an enlarged section of the fill isopach drawing. The borings are
generally within approximately 8 to 10 feet of each other, over an area approximately 19 feet from north to
south and 17 feet from east to west.



U. S. Environmental Protection Agency
STS Project No. 1-32193-XC
Novembers, 2002
Page 2

The downhole gamma readings show typically low gamma 30-second counts from 1,200 to about 2,000
in the upper 4 to 6 feet, generally, the clean fill placed in the previous excavation. The highest readings
measured in each boring was between 6 to 8 feet deep: 2,910 in Boring No. 1 at 6 feet; 2,794 in Boring
No. 2 at 7 feet; 4,395 in Boring No. 3 at 8 feet; and 4,036 in Boring No. 4 at 6 feet. Below these maxima,
the readings return to reading in the range of 2,000 to 3,000 or lower, similar to the soil above the
maximum readings. Table 1 shows the gamma values measured. Table 2 presents the boring
coordinates.

The downhole survey data indicates a thin zone of material is present several feet below the groundwater
table which exhibits elevated gamma radiation. While calibration values are not directly applicable, no
readings were found showing an exceedance of the cleanup threshold. The highest reading is
approximately 80 percent of the value indicating an exceedance.

It is requested that the USEPA accept the remediation that has been completed at this location and the
downhole survey results provided herein as sufficient cleanup and documentation for this exclusion zone.
In making this consideration, please note that this area lies within the previously designated Slip E area.
The slip areas have been specified by USEPA as continuing to be subject to soil monitoring anytime
excavation occurs for foundation installation, utility installation or any other purpose. Further, this specific
area is proposed to be covered by an earthen berm approximately 15 to 20 feet high. Finally, the area is
beneath a proposed roadway or in the proposed park, suggesting little likelihood that construction in the
proposed development will penetrate this material.

Therefore, given the existing conditions and proposed construction, no further remediation appears
necessary, no deed restriction beyond that already anticipated for the slip areas is necessary and no
additional exploration is required to close this location.

Please contact us with any questions you may have regarding this information.

Regards,

STS CONSULTANTS, LTD.

5h C. Kornder, Ph.D.
Senior Geochemist

Richard G. Berggreen, CTP.G.
Principal Geologist

cc: David Cartins, Kara Hughes, Lakeshore East Development

Attachments: Boring Layout Figure 1
Table 1 - Downhole Boring Log
Table 2 - Exploration Borings in Former Slip E

K:\WPDOCS\PROJECTM32193XC\C193C011.doc



Table 1
Downhole Boring Log
Lakeshore East Site

Inst Model: Ludlum2221 Date:
Serial #: 126497 Technician:

Probe Model: PR 44-10 Calbr. Date:
Serial #: 171991 7.2pCi/g =

Probe Config: Shielded 2X2 Nal w/1" endcap
& %" ring around detector.

10/29/02
Jerry Krane

8/7/02
5396 cts/30 sec

Depth (ft)

0.5
1
1.5
2
2.5
3
3.5
4
4.5
5
5.5
6
6.5
7
7.5
8
8.5
9
9.5
10
10.5
11
11.5
12
12.5
13
13.5
14
14.5
15
15.5
16
16.5
17
17.5
18
18.5
19
19.5
20

Boring Number (counts per 30 seconds)
EE1
1401
1432
1477
1552
1371
1359
1170
1294
1915
2519
2693
2910
2684
2534
2428
2209
2162
2106
2273
2161
2235
2125
2312
2319
2126
2179
2423
2669
2871
2801
2790
2688
3441
2579
2658
2403
2182
1924

EE2
1200
1276
1278
1267
1362
1366
1335
1392
1407
1379
1495
1686
2680
2794
2420
2014
2044
2047
2163
2108
2229
2234
2285
2278
2544
2495
2479
2335
2268
2283
2165
2081
1939
2019
2407
2576
2292
1807
1667

EE3
1376
1573
1655
1911
2009
2033
2010
1886
1640
1724
1931
2013
2445
3274
4169
4395
3423
2592
2393
2429
2614
2257
2115
2364
2420
2324
2639
2627
2205
2132
2049
2137
2156
2297
2598
2483
2357
1957
1970

EE4
1423
1747
1792
1833
1873
1881
1965
2202
2421
2840
3624
4036
3845
3514
3081
2713
2526
2547
2664
2908
2744
2743
2515
2353
2224
1946
1864
1966
2076
2165
2085
1992
1999
2087
2143
1865
1749
1731
1594
1320

K \WPDOCS\PROJECT\132193XC\T193C001 xls



Table 2
Exploration Borings in Former Slip E -10/29/02

Lakeshore East Site

Location

EE1
EE2
EE3
EE4

Coordinates
Northing (ft)

18805
18808.5
18816
18824

Easting (ft)
21664
21654
21666
21671

K \WPDOCS\PROJECT\132193XC\T193C002 xls



LOCATION OF CASMGS FOR GAMMA SURVEY
LAKESHORE EAST

221 N. COLUMBUS DRIVE
CHICAGO, ILLINOIS

muni, tar
U/06/M

art:



STS CONSULTANTS

STS Consultants Ltd voice
750 Corporate Woods Parkway fax
Vernon Hills. Illinois 60061-3153 web

8-17-279 2500
8-17-279-2510
www stsconsullanls com

December 13, 2002

Mr. Fred Micke, On-Scene Coordinator
Ms. Verneta Simon, On-Scene Coordinator
US Environmental Protection Agency
Region 5
77 W.Jackson Blvd., SE-5J
Chicago, Illinois 60604

RE: Elevated Gamma Readings Attributed to Granite Paving Stones, Lakeshore East
Remediation Project, 221 North Columbus Drive, Chicago, Illinois—STS Project No. 32193-XC

Dear Mr. Micke and Ms. Simon:

This letter is a follow-up to our telephone conversation of this date. Please recall that in the
Phase III lift survey work currently being conducted at the Lakeshore East site, we advised you
that we had encountered an area with gamma readings at the level indicative of an exceedance
of the cleanup threshold. Upon further exploration, this area was found to be underlain by an in-
place pavement of granite blocks. The readings were on the order of 20,000 counts per minute
(CPM), which is the level indicative of activity equal to 7.1 pCi/g total radium.

To evaluate whether these readings were due to the granite or possibly impacted material below
the paving stones, a small area of stone blocks was removed and the underlying base material
surveyed. That material showed much lower readings, on the order of 8,000 to 10,000 CPM.
Surveying the pile of stones resulted in readings of 20,000 to 25,000 CPM. It was apparent that
the elevated readings were due to the granite, and not other soil or fill materials

We proposed, and you concurred, that this material does not have to be managed as
radiologically impacted. No special handling or disposal requirements will apply to these granite
blocks. We have reserved a pile for your inspection when you next visit the site. Additionally,
based on your agreement, these areas will not be treated as exclusion zones and no access
restrictions will apply.

At your convenience, please provide a brief note indicating your concurrence with the contents of
this letter, or any comments you may have to revise or clarify issues regarding this matter. Thank
you for your attention to this matter.

Regards,

STS CONSULTANTS, LTD.

~ Steven C. Kornder, Ph.D.
Senior Geochemist

Richard G. Berggreen, C.P.G.
Principal Geologist

Cc: Kara Hughes, Lakeshore East
John Anderson, Holmes Testing
Glen Huber, SAHCI
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Nutranl - Exclusion Zone Analyses
Lakeshore East

221 North Columbus Drive, Chicago, Illinois
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample
ID

15
16
17
18
19
20
21
24
25
26
29
30
31
32
33
36
37
38
39
42
45
46
80
81
82
83
84
96
97
98

101
102
105
106
107
108
111
117
118
119

Sample
Date

10/10/2002
10/10/2002
10/10/2002
10/10/2002
10/10/2002
10/10/2002
10/10/2002
10/11/2002

Sample
Group

exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone

10/1 1/2002 exclusion zone
10/1 1/2002 exclusion zone
10/14/2002
10/14/2002
10/14/2002
10/14/2002
10/14/2002

exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone

1 0/1 5/2002 exclusion zone
10/15/2002
10/15/2002

exclusion zone
exclusion zone

10/15/2002 exclusion zone
10/16/2002
10/17/2002
10/17/2002

exclusion zone
exclusion zone
exclusion zone

1 0/28/2002 exclusion zone
10/28/2002
10/28/2002
10/28/2002
10/28/2002
11/8/2002

exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone

1 1/8/2002 exclusion zone
11/8/2002

11/11/2002
exclusion zone
exclusion zone

1 1/1 1/2002 exclusion zone
11/12/2002
11/12/2002
11/12/2002

exclusion zone
exclusion zone
exclusion zone

1 1/12/2002 exclusion zone
11/13/2002
11/14/2002
11/14/2002
11/14/2002

exclusion zone
exclusion zone
exclusion zone
exclusion zone

Description Weight

S2000P-17 29.7
S2001 N-19 30.6
S2002J-16 29.1
S2003I-16 29.4
S2004G-16-41 21.4
S2005G-16-51 15
S2006E-16.5 33.1
S2007E-16 34
S2008E-16.8 37
S2009L-16 29.8
S2010E-16Floor 34
S2011 F-16Floor 38.1
S2012F.5-16Floor 40.2
S2013E.5-16 Floor 38.2
S2014G-15Floor 33.4
S2015H-31 29.5
S2016I-32 24.7
S2017H.5-32 29.7
S2018H.5-32 27.2
S2019I-33 31.9
S2020 1-33 29.7
S2021 M-10 21
S2051 J-8.5 28.4
S2052 H-7.5 32.8
S2053G-6.5 31.2
S2054 G-6 40.2
S2055H.5-7.5 17
S2059 F.5-5 27.2
S2060 F-6 32.5
S2061 G-5 24
S2062 boring D-77 #1 29.9
S2063 boring B- 13 28.2
S2064 D-623 #1 32.9
S2065 D-623 #2 37.5
S2066 D-623 #3 32.4
S2067 D-623 #4 33.3
S2068 D-623 #5 38
S2072 II-35 34.2
S2073 II. 5-35 33.5
S2074 JJ-35 32.6

U-238 U-238
Activity Uncertainty

7.79 4.22
-1.56 2.94

-38.61 25.81
-142.14 25.88

4.79 4.22
-8.99 6.18
3.03 3.77

-6.68 13.13
26.43 14.71

1.75 3.89
-20.19 8.9

-53019.78 12349.63
-27128.65 6576.49

-10.96 9.91
-51.26 23.92
-55.71 11.47

-154.78 28.9
-113.36 39.15

-5.05 3.63
-87.84 64.61

0.06 4.24
10.63 2.72
23.39 20.19
-3.71 8.66

-78.61 21.9
-21649.4 5270.51

7.55 3.88
-3.89 4.79
7.48 3.66
9.48 4.2
3.05 3.01
6.89 1.26

-134.05 23.02
0.12 8.11

-288.62 63.83
-168.15 494.67
111.18 24.69

6.88 3.28
2.09 2.91
8.52 3.42

Th-232
Activity

2.01
2.87

274.36
245.88

2.62
11.51
5.52

107.74
120.68

3.65
57.64

15594.91
11471.26

39.88
103.13
227.24
554.55
738.02

12.14
369.12

7.02
-0.22
-2.05
55.12
346.8

9041.82
1.12

10.09
10.59

0.6
-0.21
0.83

261.57
46.63

634.07
2592.93

190.58
0.79
4.03

-0.07

Th-232
Uncertainty

1.09
0.81
6.6
6.8
1.1

1.67
1

3.38
3.73
1.03
2.35

3636.96
1878.47

2.62
6.31
2.93
7.35
9.87
0.99
16.3
1.15
0.69
5.28
2.22

5.6
1565.94

1.01
1.31
0.94

1.1
0.79
0.32
6.04
2.09

16.64
124.83

6.1
0.85
0.78
0.88

Ra-226
Activity

2.78
1.86

112.19
63.08

0.92
13.91

9.4
42.66
72.44
2.37

36.27
26693.93
14294.82

17.78
135.74

2.83
-22.95

-3.81
2.29
-4.6
3.55
5.98

103.2
8.88

37.02
2025.6

2.87
6.3

5.86
9.81
2.68
0.73

19.19
7.19

303.47
729.54

104 5
4.48
4.32
4.11

Ra-226
Uncertainty

1.53
1.1

8.29
8.33

1.5
2.33
1.4

4.24
4.8
1.4

3.08
5196.19
2621.12

3.38
8.74
3.38
8.3

11.28
1.28

18.74
1.52
1.04
8.48
2.67
6.62

1942.22
1.44
1.74
1.25
1.62
1.19
0.46
7.11
2.53

21.21
153.96

7.79
1.23
1.06
1.28

Total
Radium
Activity

4.79
4.73

386.55
308.96

3.54
25.42
14.92
150.4

193.12
6.02

93.91
42288.84
25766.08

57.66
238.87
230.07

531.6
734.21

14.43
364.52

10.57
5.76

101.15
64

383.82
11067.42

3.99
16.39
16.45
10.41
2.47
1.56

280.76
53.82

937.54
3322.47

295.08
5.27
8.35
4.04

Total Radium
Uncertainty
1.878563281
1 .366052708
10.59641921
10.75308793
1.860107524
2.866670543
1 .720465053
5.422361109
6.078889701
1 .738073646
3.874132161
6342.544328
3224.735585
4.276540658

10.779782
4.473175606

1 1 .086591
14.9885056

1.618177988
24.83702076
1.906016789
1 .248078523
9.989434418
3.472362308
8.670893841
2494.872063
1.758891696
2.178003673
1.564001279
1.958162404
1 .428355698
0.560357029
9.329185388
3.281615456
26.95836976
198.2074936
9.894144733
1.495125413
1.31605471

1.553319027

K.\PROJECTM32i93XC\R132l93XC001-Appendix.H Nutranl.xls



Nutranl - Exclusion Zone Analyses
Lakeshore East

221 North Columbus Drive, Chicago, Illinois
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample
ID

123
187
188
189
190
191
196
197
198
203
204
205
215
248
249
250
251
252
410
411
443
446
458
459
496
498
507
554
652
653
660
665
668
670
673
676
677
678
686
687

Sample
Date

11/14/2002
11/19/2002
11/19/2002
11/19/2002
11/19/2002
11/19/2002
11/21/2002
11/21/2002
11/21/2002
11/25/2002
11/25/2002
11/25/2002
11/26/2002

1272/2002
12/2/2002
12/2/2002
12/2/2002
12/2/2002
1/7/2003
1/7/2003

1/21/2003
1/22/2003
1/24/2003
1/24/2003
1/30/2003
1/30/2003
2/4/2003

2/10/2003
3/12/2003
3/12/2003
3/17/2003
3/19/2003
3/20/2003
3/20/2003
3/21/2003
3/24/2003
3/24/2003
3/24/2003
3/26/2003
3/26/2003

Sample
Group

exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone
exclusion zone

Description We

S2078 HH-35
S2136 JJ/34
S2137JJ/34.5
S2138JJ.5/34
S2139JJ.5/34.5
S2140MM-33
S2141QQ-19
S2142RR-23

ght U-238
Activity

35.7 -94.1
37.9 19.71
24.5 6.76
43.8 -1449.68
30.5 -4.3

7.9 -211620.29
36.3 -14868.5
37.7 -137.35

S2143SS-32 39.3 -1.68
S2144LL.5-14 26.7 -146.27
S2145MM-14 25.8 0.34
S2146MM.5-14.5 28.7 -160.85
S2154LL-14 24.2 -163.62
S2185LL-11 32.8 -5.41
S2186LL-12 33.7 -43.48
S2187UU-32.25 33.9 3.66
S2188UU-32.5 33.8 0.06
S2189XX-18 34.4 0.53
S2311 S-9#1 21.7 -56.86
S2312S-9#2 26.5 -327.19
S2328 S-9 Caisson 21.4 -85.83
S2329 29C fence 23 1.55
S233711A lift spot 22.3 -2229.57
S23381 OB lift spot 6.2 -63515.78
S2367 29C East Wall 28.8 3.87
S2369 29C East Wall(2)
S237210Aliftspot

26 2.45
6.9 -163643.25

S24107C lift spot 29.1 10.76
S2466 9D lift spot 31.5 -16.74
S2467 9A lift spot 33.5 1.4
S2468 9A lift spot #2 23.8 4.08
S2469 9B lift spot 27.8 -2.76
S247010D lift spot #1 40.6 -31.13
S2471 10D lift spot #2 37.5 0.87
S2472 10D lift spot #3 36.5 4.19
S247310C lift spot 37.6 8.49
S2474 1 1 D lift spot 40.3 -2854.35
S2475 9C lift spot 38.6 5.14
S2479 9D North 20.4 -56.47
S2480 9D South 25.5 -60.55

U-238
Uncertainty

16.26
5.56
2.72

404.71
11.71

104075.21
11083.1

92.05
2.97

20.88
10.31
25.92
27.32

5.01
14.66

1.95
3.44
2.84

18.73
42

18.45
5.18

1793.3
23554.81

3.28
3.47

38067.97
4.17
14.1
4.42
3.33
8.42

13.76
6.07
5.17
7.99

730.94
7.48

15.14
15.48

Th-232
Activity

217.08
26.5
0.36

1784.46
65.41

11708.28
4142.53

38.08
1.63

317.26
69.65

408.94
335.56

27.67
117.02

0.66
4.84
1.45

204.05
561.8

214.99
23.57

485.92
23.43

2.25
2.17

3896.62
2.46

88.96
8.37
1.24

74.23
104.18
31.86
34.77
40.34

1 588.33
49.26

122.53
104.48

Th-232
Uncertainty

4.22
1.39
0.7

107.44
3.01

27647.31
2932.86

24.73
0.8

5.41
2.64
6.71
7.13
1.31
3.83
0.52
0.93
0.79
4.83

10.99
4.8

1.35
480.1

6301 .6
0.87
0.92

10817.45
1.06
3.65
1.17
0.89
2.16
3.56
1.57
1.32
2.04

207.79
1.9

3.96
4.09

Ra-226
Activity

40.1
6.75
1.87

497.19
12.98

354821.39
106042.19

690.55
1

48.54
15.41
69.75
61.03

3.61
16.9
1.9

2.67
0.97
32.6

87.94
43.54

6.2
13331.51

224797.99
2.24
5.11

229234.1
11.56
13.78
4.38
1.61

16.05
10.57
15.79
5.34
2.19

180.29
7.14

32.54
72.49

Ra-226
Uncertainty

5.09
1.73

1
132.09

3.66
45588.1
4676.05

38.86
1.16
6.47
3.23
8.04
8.63
1.62
4.56
0.74
1.28
1.11
5.77

13.17
5.81

1.7
761.17

10308.05
1.22
1.34

17547.15
1.58
4.4

1.56
1.27
2.66
4.25
2.02

1.6
2.46

249.61
2.3
4.9

5.38

Total
Radium
Activity

257.18
33.25

2.23
2281.65

78.39
366529.67
110184.72

728.63
2.63

365.8
85.06

478.69
396.59

31.28
133.92

2.56
7.51
2.42

236.65
649.74
258.53
29.77

13817.43
224821.42

4.49
7.28

233130.72
14.02

102.74
12.75
2.85

90.28
114.75
47.65
40.11
42.53

1768.62
56.4

155.07
176.97

Total Radium
Uncertainty

6.611845431
2.219234102
1 .220655562
170.2677941
4.738744559
53316.49474

5519.70211
46.06161634
1.409113196
8.433801041
4.171630377
10.47213923
11.19436465
2.083386666
5.955039882
0.904433524
1.582182038
1.36242431

7.524745843
17.15310468
7.53631873

2.170829335
899.9309856
12081.64134
1.498432514
1 .625423022
20613.58042
1 .902629759
5.716861027

1.95
1 .550806242
3.426543448
5.544014791
2.558378393
2.074222746
3.195809757
324.7796733
2.983286778
6.300126983
6.758143236
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Nutranl - Exclusion Zone Analyses
Lakeshore East

221 North Columbus Drive, Chicago, Illinois
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample Sample Sample Description Weight U-238 U-238 Th-232 Th-232 Ra-226 Ra-226
Total

Radium Total Radium
ID Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty

711 3/27/2003 exclusion zone S250211C#1 37.6 2.06 2.69 1.52 0.71 1.28 1.01 2.8 1.23458495
712 3/27/2003 exclusion zone S250311C#2 27.4 7.41 3.36 4.5 0.89 5.37 1.21 9.87 1.502065245
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NUTRANL - Pre-EPA Verification Sample Analyses
Lakeshore East

221 North Columbus Drive, Chicago, Illinois
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample
ID

47
48
49
93
94
95

112
113
114
120
121
122
126
127
135
136
137
206
207
210
211
212
213
214
353
354
355
447
448
455
456
457
460
493
494

Sample
Date

10/17/2002
10/17/2002
10/17/2002

11/8/2002
11/8/2002
11/8/2002

11/13/2002
11/13/2002
11/13/2002
11/14/2002
11/14/2002
11/14/2002
11/15/2002
11/15/2002
11/15/2002
11/15/2002
11/15/2002
11/25/2002
11/25/2002
11/26/2002
11/26/2002
11/26/2002
11/26/2002
11/26/2002
12/20/2002
12/20/2002
12/20/2002
1/22/2003
1/22/2003
1/24/2003
1/24/2003
1/24/2003
1/24/2003
1/30/2003
1/30/2003

Sample
Group

Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA

Description Weight U-238 U-238
Activity Uncertainty

Th-232 Th-232 Ra-226 Ra-226
Activity Uncertainty Activity Uncertainty

S2022 1-32 Pre EPA#1 31.5 2.21 3.43 1.74 0.92 1.57 1.29
S2023 1-32 Pre EPA#2 26.9 7.67 2.86 1.01 0.73 2.02 1.06
S2024 I-32 Pre EPA#3 35.1 9.74 3.17 -0.36 0.78 2.21 1.17
S2056 1-32 Pre EPA#1 33.2 4.06 2.96 4.19 0.78 3.36 1.07
S2057 1-32 Pre EPA#2 28.9 7.02 2.17 0.56 0.55 2.73 0.82
S2058 1-32 Pre EPA#3 27.6 2.58 1.87 1.02 0.5 2.5 0.72
S2069 H-6& I.5-7.5 comp 32.3 6.1 4.59 6.01 1.2 2.74 1.63
S2070F.5-2.0&L-12comp 29.1 3.7 4.97 9.04 1.29 6.74 1.74
S2071 (L5-K)(9-12)comp 28.2 5.77 2.98 1.8 0.79 4.67 1.13
S2075 KK.5-MM/56.5-54.5 38.7 5.3 2.26 0.56 0.59 1.92 0.86
S2076OO-MM/41-42 35.6 10.1 2.94 0.76 0.75 2.95 1.09
S2077 OO-MM/42-44 37 1.24 2.14 2.18 0.58 1.51 0.8
S2079D-10 38.6 2.4 2.48
S2080 PP-RR/44-45.5 25.9 5.41 2.97

0.8 0.65 0.55 0.95
0.31 0.77 1.48 1.13

S2088E-I/1-5 30.1 4.26 2.46 1.59 0.65 1.95 0.91
S2089 E.5-I.5/5-9 27.3 0.43 3.22
S2090 1.5L.5/9-12 29.3 7.78 2.5

1.18 0.85 3.43 1.25
0.69 0.65 3.36 0.94

S2147OO-RR/16-20 30.3 3.41 2.45 1.05 0.65 1.98 0.92
S2148OO-RR/20-22 23.8 5.16 3.25 1.12 0.87 2.62 1.23
S2149JJ-MM/34-37 46.2 6.97 2.3 1.33 0.59 2.69 0.84
S2150FF-MM.5/32-38#1 38.5 1.56 2.35 1.25 0.64 1.11 0.91
S2151 FF-MM.5/32-38 #2 41.7 2.64 2.27 0.71 0.6 2.03 0.87
S2152SS.5-TT/35-35.5 42.4 4.03 1.93 0.44 0.51 2.53 0.74
S2153SS-SS.5/32.5-33 43.4 4.85 2.44 0.38 0.64 0.67 0.92
S226828A 24.7 3.57 3.4
S226936A35B 22.7 8.23 3.77

0.81 0.91 -1.09 1.26
1.51 0.99 1.86 1.38

S227026CD 25.9 6.68 2.93 -0.86 0.75 3.17 1.15
S2330 S-9 East 20.7 4.36 4.01
S2331 S-9 West 22.7 5.26 3.33

6.51 1.04 -0.19 1.34
0.25 0.89 3.2 1.3

S2334E-N/13-19#1 13.9 -4.19 6.36 0.9 1.7 4.52 2.59
S2335E-N/13-19#2 20.4 2.11 3.5 2.26 0.92 0.72 1.29
S2336E-N/13-19#3 20.9 4.73 3.27 0.37 0.84 2.03 1.25
S2339E-N/13-19#4 21.3 -6.99 5.07 0.12 1.36 0.92 2.05
S2364 29C Pre EPA#1 23.7 1.9 3.01 2.44 0.81 0.16 1.08
S2365 29C Pre EPA#2 24.5 3.11 2.89 1.01 0.77 3.05 1.11

Total
Radium
Activity

3.31
3.03
1.85
7.55
3.29
3.52
8.75

15.78
6.47
2.48
3.71
3.69
1.35
1.79
3.54
4.61
4.05
3.03
3.74
4.02
2.36
2.74
2.97
1.05

-0.28
3.37
2.31
6.32
3.45
5.42
2.98
2.4

1.04
2.6

4.06

Total Radium
Uncertainty
1.584455743
1.287050893
1.406164997
1.324122351
0.987370245
0.87658428

2.024080038
2.166033241
1.378767566
1 .042928569
1.323102415
0.988129546
1.151086443
1.367406304
1.118302285
1.511621646
1.142847321
1.126454615
1.506585544
1.026498904
1.112519663
1.056834897
0.898721314
1.120714058
1.554252232
1.698381583
1.372953022
1.696231116
1.575468184
3.098080051
1.584455743
1.506021248
2.460101624

1.35
1 .350925609
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NUTRANL - Pre-EPA Verification Sample Analyses
Lakeshore East

221 North Columbus Drive, Chicago, Illinois
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample
ID

495
497
501
502
508
552
553
629
681
682
683
690
722
723
724
727
728
729
730
731
732
733
734
735
775
776
111
778
779
780
781
259
260
261
262

Sample
Date

1/30/2003
1/30/2003
1/31/2003
1/31/2003
2/4/2003

2/10/2003
2/10/2003

3/4/2003
3/25/2003
3/25/2003
3/25/2003
3/27/2003
4/2/2003
4/2/2003
4/2/2003
4/3/2003
4/3/2003
4/3/2003
4/3/2003
4/3/2003
4/3/2003
4/3/2003
4/3/2003
4/3/2003

4/10/2003
4/10/2003
4/10/2003
4/10/2003
4/10/2003
4/10/2003
4/10/2003
12/5/2002
12/5/2002
12/5/2002
12/5/2002

Sample
Group

Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre EPA
Pre- EPA
Pre- EPA
Pre- EPA
Pre- EPA

Description Weight U-238 U-238 Th-2
Total

32 Th-232 Ra-226 Ra-226 Radium
Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity

S2366 29C Pre EPA#3 22.6 6.01 2.8 0.41 0.72 0.97 1.03 1.38
S2368 29C Pre EPA #4 28.5 6.28 2.55 0.58 0.67 3.19 0.97 3.77
S2370 10B 35.4 7.44 3.28 1 .72 0.84 -1.03 1.16 0.69
S2371 11A 32.1 2.57 3.28 1.76 0.85 -0.26 1.2 1.5
S237310A 31.2 -5.32 2.53 -0.54 0.7 4.02 1.06 3.48
S240811A10BPreEPA#1(2) 22.7 -2.08 4.15 0.98 1.16 4.1 1.69 5.08
S240911A10BPreEPA#2(2) 23.6 -0.03 2.86 1.43 0.79 2.82 1.13 4.25
S24537C 31.7 -0.93 3.07 0.99 0.85 2.6 1.21 3.59
S24769A#1 25.4 4.59 3.32 1.74 0.89 2.02 1.27 3.76
S24779A#2 27.8 2.24 2.13 0.63 0.56 1.8 0.82 2.43
S24789B 28.5 8.99 2.74 0.13 0.69 2.09 0.99 2.22
S2481 36A 41.5 -4.94 1.99 2.23 0.56 -0.11 0.79 2.12
S250511C#1 28.5 2.37 3.46 0.86 0.94 3.11 1.34 3.97
S250611C#2 31.6 0.8 2.73 1.43 0.74 1.12 1.06 2.55
S250711D 31.2 9.93 3.25 0.94 0.81 2.33 1.2 3.27
S250810C 28.5 1.55 3.18 2.22 0.83 1.14 1.16 3.36
S250910D#1 32.4 1.77 3.28 2.69 0.86 0.76 1.19 3.45
S2510 10D#2(1) 27.3 6.08 3.8 1.94 0.99 1.03 1.38 2.97
S2511 10D#2(2) 31.3 0.88 2.95 2.87 0.78 -1.76 1.05 1.11
S2512 10D#2(3) 35.5 8.11 4.26 1
S251310D#2(4) 36.3 2.97 2.89 1

.38 1.08 0.47 1.48 1.85

.51 0.75 1.86 1.1 3.37
S251410D#3 31.1 -0.53 4.22 2.38 1.15 2.48 1.62 4.86
S25159C(1) 28.5 -0.65 4.09 1.68 1.15 1.52 1.62 3.2
S25169C(2) 34.7 3.08 3.83
S2552 9D/9C Pre EPA #1 32.5 5.59 3.13 1

1.9 0.99 -0.74 1.4 1.16
.63 0.79 -0.78 1.08 0.85

S2553 9D/9C Pre EPA #2 29.4 3.53 3.59 -0.51 0.97 4.48 1.49 3.97
S2554 9D/9C Pre EPA #3 26.4 5.77 3.27 3.02 0.85 0.93 1.15 3.95
S2555 9D/9C Pre EPA #4 33.6 1.52 3.07 1 .83 0.83 2.51 1.18 4.34
S2556 9D/9C Pre EPA #5 33.2 3.21 3.05 1.21 0.8 1.25 1.12 2.46
S2557 9D/9C Pre EPA #6 40.3 -1.12 3.48 1
S2558 9D/9C Pre EPA #7 39.7 2.15 3.76
S2190JJ-OO/8-11 32.6 -0.22 2.12 1
S2191JJ-OO/11-13.5 31 2.63 2.47 1
S2192JJ-OO/13.5-16 21.8 0.46 2.25 1

.46 0.95 0.2 1.35 1.66
2.4 1.01 0.99 1.39 3.39
.53 0.58 1.93 0.82 3.46
.33 0.67 1.18 0.94 2.51
.69 0.62 1.83 0.86 3.52

S2193CC-FF/1-4 41.9 0.77 2.55 0.96 0.69 0.75 1 1.71

Total Radium
Uncertainty
1.256702033
1.17889779

1.432201103
1.470544117
1 .270275561
2.049804869
1 .378767566
1.478715659
1.550806242
0.992975327
1.206731122
0.9683491 1 1
1.636826197
1.292749009
1.447791421
1 .426359001
1.468230227
1.698381583
1.308013761
1.832157198
1.331352696
1 .986680649
1.986680649
1.71467198

1 .338095662
1.777920133
1.430034965
1.442671134
1 .376372043
1 .650757402
1.718196729
1 .004390362
1.154339638
1.060188662
1.214948559
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ID Date Group

NUTRANL - Pre-EPA Verification Sample Analyses
Lakeshore East

221 North Columbus Drive, Chicago, Illinois
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample Sample Sample Description Weight U-238 U-238 Th-232 Th-232 Ra-226 Ra-226
Total

Radium Total Radium
Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty

263 12/5/2002 Pre-EPA
264 12/5/2002 Pre- EPA
265 12/5/2002 Pre- EPA
273 12/5/2002 Pre-EPA

S2194EE-FF/12-14
S2195SS-UU/32-34
S2196 XX-18
S2204 NN-PP/42-45

38.4
39.9
32.3
22.4

3.25
9.7
6.32
0.96

1.95
2.45
1.85
1.82

1.28
1.22
0.18
2.59

0.52
0.63
0.48
0.49

0.22
1.69
1.54
0.02

0.72
0.88
0.7
0.67

1.5
2.91
1.72
2.61

0.888144132
1.082266141
0.848763807
0.830060239
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NUTRANL - USEPA Verification Sample Analyses (Five Samples per Set)
Lakeshore East

221 North Columbus Drive, Chicago, Illinois
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample
ID

53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

138
139
140
141
142
143
144
145
146
147
150
151
152
153
154

Sample Sample
Date Group

10/18/2002 EPA
10/18/2002 EPA
10/18/2002 EPA
10/18/2002 EPA
10/18/2002 EPA
10/18/2002 EPA
10/18/2002 EPA
10/1 8/2002 EPA
10/1 8/2002 EPA
10/18/2002 EPA
10/1 8/2002 EPA
10/18/2002 EPA
10/18/2002 EPA
10/1 8/2002 EPA
10/18/2002 EPA
10/18/2002 EPA
10/18/2002 EPA
10/18/2002 EPA
10/18/2002 EPA
10/18/2002 EPA
11/15/2002 EPA
11/1 5/2002 EPA
11/15/2002 EPA
11/1 5/2002 EPA
11/1 5/2002 EPA
11/15/2002 EPA
11/1 5/2002 EPA
11/1 5/2002 EPA
11/15/2002 EPA
11/1 5/2002 EPA
11/1 8/2002 EPA
11/18/2002 EPA
11/18/2002 EPA
11/18/2002 EPA
11/1 8/2002 EPA

Description Weight U-23B U-238 Th-2
Total

>32 Th-232 Ra-226 Ra-226 Radium
Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity

S2026 F-H/32-35 EPA#1 28.2 9.09 2.78 0.08 0.71 3.11 1.04 3.19
S2027 F-H/32-35 EPA#2 31.4 2.03 2.28 .09 0.6 2.92 0.87 4.01
S2028 F-H/32-35 EPA#3 30.9 6.18 2.04 0.59 0.53 2.77 0.77 3.36
S2029 F-H/32-35 EPA#4 26.9 2.96 1.88 1 .53 0.5 2.59 0.72 4.12
S2030 F-H/32-35 EPA#5 28.7 2.24 1.86 0.33 0.5 4.37 0.74 4.7
S2031 H-J/32-35 EPA#1 34.6 0.72 1.92 .71 0.52 0.45 0.72 2.16
S2032 H-J/32-35 EPA#2 33.2 1.62 1.79 0.57 0.49 2.68 0.7 3.25
S2033 H-J/32-35 EPA#3 35.4 5.91 2.63 0 0.68 2.87 1.01 2.87
S2034 H-J/32-35 EPA#4 31.7 6.32 2.17 0.27 0.56 2.28 0.81 2.55
S2035 H-J/32-35 EPA#5 34 0.25 2.46 0.79 0.67 2.57 0.96 3.36
S2036 H-J/29-32 EPA#1 29.5 3.31 1.98
S2037 H-J/29-32 EPA#2 30.6 3.94 2.85 1

0.8 0.52 2.54 0.76 3.34
.59 0.75 1.24 1.05 2.83

S2038 H-J/29-32 EPA#3 30.6 3.13 2.37 0.95 0.61 1.27 0.88 2.22
S2039 H-J/29-32 EPA#4 30.2 -0.37 2 1 .34 0.54 2.14 0.78 3.48
S2040 H-J/29-32 EPA#5 28.7 1 2.33 0.38 0.64 3.39 0.93 3.77
S2041 F-H/29-32 EPA#1 27.2 -2 2.45 1.8 0.68 0.76 0.97 2.56
S2042 F-H/29-32 EPA#2 26.1 2.17 2.36 1.27 0.63 2.81 0.91 4.08
S2043 F-H/29-32 EPA#3 24.9 1.78 2.04 1 .37 0.56 1.82 0.78 3.19
S2044 F-H/29-32 EPA#4 26 1.28 1.85 0.76 0.5 1.93 0.72 2.69
S2045 F-H/29-32 EPA#5 26.6 4.08 2.01 0.54 0.52 2.56 0.76 3.1
S2091 E-l/3-5 EPA#1 29.3 1.86 2.21 1
S2092 E-l/3-5 EPA#2 28.5 2.54 1.67 1

.46 0.59 0.28 0.83 1.74

.24 0.45 1.88 0.64 3.12
S2093 E-l/3-5 EPA#3 28.9 8.16 2.2 0.18 0.56 2.64 0.82 2.82
S2094 E-l/3-5 EPA#4 32 4.58 2.48 1 .04 0.65 2.17 0.94 3.21
S2095 E-l/3-5 EPA#5 30 6.43 2.62 0.59 0.69 2.54 0.99 3.13
S2096 E-l/5-7 EPA#1 31.9 3.69 1.82
S2097 E-l/5-7 EPA#2 33.4 5.76 1.97
S2098 E-l/5-7 EPA#3 32.1 5.59 2.23
S2099 E-l/5-7 EPA#4 29.2 4.99 1.76 1
S2 100 E-l/5-7 EPA#5 33.1 4.24 2.92
S2101 E-J/7-9EPA#1 27.7 3.7 1.91
S2102 E-J/7-9EPA#2 26.5 2.31 2.15

.31 0.48 2.08 0.68 3.39

.93 0.52 1.52 0.72 3.45
0.1 0.58 3.42 0.86 3.52
.14 0.46 0.55 0.65 1.69
0.8 0.78 2.54 1.09 3.34
.13 0.51 1.6 0.72 2.73
.67 0.58 1.72 0.81 3.39

S2103E-J/7-9EPA#3 25.7 3.49 2.05 0.19 0.55 3.24 0.8 3.43
S2104E-J/7-9EPAM 27.1 4.68 2.57
S2105E-J/7-9EPA#5 26.2 5.23 1.9

.81 0.66 0.25 0.92 2.06

.12 0.5 1.67 0.71 2.79

Total Radium
Uncertainty
1 .259245806
1 .056834897

0.9347727
0.87658428

0.893084542
0.888144132
0.854458893
1.217579566
0.984733466
1.170683561
0.920869155

1.29034879
1 .070747403
0.948683298
1.128937554
1.18460964

1.106797181
0.96020831 1
0.87658428

0.920869155
1.018331969

0.7823682
0.992975327
1.142847321
1.206731122
0.832346082
0.888144132
1.037304198
0.796303962
1 .340335779
0.88232647

0.996242942
0.970824392
1.132254388
0.868389314
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NUTRANL - USEPA Verification Sample Analyses (Five Samples per Set)
Lakeshore East

221 North Columbus Drive, Chicago, Illinois
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample
ID

155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
218
219
220
221
222

Sample
Date

11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
11/18/2002
12/2/2002
12/2/2002
12/2/2002
12/2/2002
1 2/2/2002

Sample
Group

EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA

Description Weight U-238 U-238
Activity Uncertainty

S2106l-K/9-13EPA#1 28.8 4.72 2.52
S2107l-K/9-13EPA#2 27.6 1.57 2.32
S2108l-K/9-13EPA#3 29.6 5.65 2.66
S2109l-K/9-13EPA#4 27.9 10.93 3.21
S2110l-K/9-13EPA#5 29 4.55 3
S2111 KK-MM.5/54-56.5 EPA#1 32.9 4.46 2.3
S21 12 KK-MM.5/54-56.5 EPA#2 32 3.11 2.14
S21 13 KK-MM.5/54-56.5 EPA#3 31.8 7.39 1.83
S21 14 KK-MM.5/54-56.5 EPA#4 29.7 3.13 2.49
S21 15 KK-MM.5/54-56.5 EPA#5 31.4 7.86 2.58
S2116E-I/1-3EPA#1 28 6.58 2.12
S2117E-I/1-3EPA#2 28.5 5.39 2.42
S2118E-I/1-3EPA#3 29.1 1.88 2.34
S2119E-I/1-3EPA#4 28.9 3.33 2.19
S2120E-I/1-3EPA#5 29 4.76 3.17
S2121 C-E/9.5-10.5EPA#1 32.6 4.85 2.39
S2122C-E/9.5-10.5EPA#2 34.4 6.09 3.07
S2123C-E/9.5-10.5EPA#3 31.5 5.53 2.58
S2124C-E/9.5-10.5EPA#4 32.7 4.56 2.43
S2125C-E/9.5-10.5EPA#5 31.8 2.86 2.35
S2126KK-OO/41-44EPA#1 35.8 7.08 2.25
S2127KK-OO/41-44EPA#2 34 -0.12 2.28
S2128KK-OO/41-44EPA#3 35.6 6.2 2.6
S2129KK-OO/41-44EPA#4 36.1 4 2.55
S2130KK-OO/41-44EPA#5 35.6 7.23 2.95
S2131 RR-SS/43-45 EPA#1 33.4 7.94 2.24
S21 32 RR-SS/43-45 EPA#2 33.3 4.46 2.25
S21 33 RR-SS/43-45 EPA#3 31.5 0.76 2.15
S21 34 RR-SS/43-45 EPA#4 32.3 5.92 1.76
S21 35 RR-SS/43-45 EPA#5 33.6 1.48 1.99
S2155HH.5-KK/32-38EPA#1 33.1 4.73 2.15
S2156HH.5-KK/32-38EPA#2 33.4 9.37 2.61
S2157HH.5-KK/32-38EPA#3 33.5 10.82 2.67
S2158HH.5-KK/32-38EPA#4 31.7 5.45 2.38
S2159HH.5-KK/32-38EPA#5 31.9 3.35 2.82

Th-232 Th-232 Ra-226 Ra-226
Activity Uncertainty Activity Uncertainty

0.94 0.67 2.75 0.97
1.02 0.63 2.83 0.9
2.41 0.7 1.55 0.97
1.39 0.81 1.45 1.13
1.55 0.78 1.89 1.12
0.45 0.62 2.13 0.88
0.85 0.57 1.21 0.82
1.01 0.46 -0.03 0.65
0.7 0.68 1.7 0.96

-0.56 0.65 2.32 0.97
1.35 0.55 1.93 0.78
1.78 0.64 1.55 0.9
2.05 0.63 0.76 0.87
0.86 0.58 2.56 0.85

1.7 0.83 0.88 1.15
0.57 0.62 1.38 0.88
1.39 0.8 1.22 1.14
0.91 0.69 1.52 0.96
1.23 0.64 0.86 0.91

1.5 0.63 1.22 0.9
0.11 0.57 4.21 0.84
1.79 0.63 0.2 0.85
1.15 0.68 1.51 0.96
2.09 0.68 0.38 0.92
0.67 0.76 2.02 1.11

-0.13 0.57 2.67 0.85
0.07 0.58 2.58 0.86
1.52 0.58 -0.17 0.81
0.37 0.46 1.27 0.66
0.35 0.52 1.61 0.76
0.93 0.57 2.96 0.82
0.71 0.67 2.48 0.96
0.15 0.68 3.19 0.99
0.83 0.64 2.39 0.91

1.7 0.77 1.22 1.08

Total
Radium
Activity

3.69
3.85
3.96
2.84
3.44
2.58
2.06
0.98
2.4

1.76
3.28
3.33
2.81
3.42
2.58
1.95
2.61
2.43
2.09
2.72
4.32
1.99
2.66
2.47
2.69
2.54
2.65
1.35
1.64
1.96
3.89
3.19
3.34
3.22
2.92

Total Radium
Uncertainty

1.17889779
1 .098590005
1.196202324
1 .390323703
1.364844313
1.076475731
0.998649088
0.796303962
1.176435294
1.167647207
0.954410813
1.104355015
1.074150827
1.029028668
1.418238344
1.076475731
1.392695229

1.18224363
1.112519663
1.098590005
1.015135459
1.058017013
1.176435294
1.144027972
1 .345250906
1 .02342562

1.037304198
0.996242942
0.804487414
0.920869155
0.998649088
1.170683561
1.201041215
1.112519663
1.326386067
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NUTRANL - USEPA Verification Sample Analyses (Five Samples per Set)
Lakeshore East

221 North Columbus Drive, Chicago, Illinois
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample
ID

223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
276
277
278
279
280
281
282
283
284
285

Sample Sample
Date Group

12/2/2002 EPA
1272/2002 EPA
12/2/2002 EPA
12/2/2002 EPA
12/2/2002 EPA
12/2/2002 EPA
12/2/2002 EPA
1272/2002 EPA
12/2/2002 EPA
12/2/2002 EPA
12/2/2002 EPA
12/2/2002 EPA
12/2/2002 EPA
1272/2002 EPA
1272/2002 EPA
1272/2002 EPA
12/2/2002 EPA
12/2/2002 EPA
12/272002 EPA
1272/2002 EPA
127272002 EPA
12/2/2002 EPA
12/272002 EPA
1272/2002 EPA
1272/2002 EPA
12/6/2002 EPA
12/6/2002 EPA
1276/2002 EPA
12/6/2002 EPA
12/6/2002 EPA
12/6/2002 EPA
12/6/2002 EPA
12/6/2002 EPA
12/6/2002 EPA
12/6/2002 EPA

Description Weight U-238 U-238
Activity Uncertainty

Th-232 Th-232 Ra-226 Ra-226
Activity Uncertainty Activity Uncertainty

S2160LL5-MM/32-38EPA#1 37.1 7.22 2.46 1.34 0.63 1.1 0.89
S2161 LL5-MM/32-38 EPA#2 34.6 4.41 2.26 0.61 0.59 1.71 0.85
S2162LL5-MM/32-38 EPA#3 36.3 1.57 2.25 0.65 0.61 2.23 0.86
S2163LL5-MIW32-38EPA#4 36 6.44 3.4 0.97 0.89 1.28 1.26
S2164LL5-MM/32-38EPA#5 37.1 5.74 2.16 0.23 0.56 2.44 0.82
S2165OO-TT/17-19.5EPA#1 26.1 5.05 2.07 1.49 0.53 1.46 0.76
S2166OO-TT/17-19.5EPA#2 26.3 0.15 2.21 1.31 0.6 0.65 0.85
S2167OO-TT/17-19.5EPA#3 25.4 -1.1 2.44 0.55 0.67 1.61 0.97
S21 68 OO-TT/1 7-1 9.5 EPA#4 26.9 7.07 2.54 0.11 0.66 2.78 0.95
S2169OO-TT/17-19.5EPA#5 25.3 2.36 1.94 1.01 0.53 3.03 0.76
S21 70 OO-TT/1 9.5-22 EPA#1 25.5 5.53 2.38 0.27 0.62 2.27 0.89
S21 71 OO-TT/1 9.5-22 EPA#2 28.2 6.81 2.94 0.86 0.76 1.02 1.07
S21 72 OO-TT/1 9.5-22 EPA#3 28.8 4.96 1.93 0.82 0.51 1.31 0.73
S21 73 OO-TT/1 9.5-22 EPA#4 27.3 3.71 1.87 1.09 0.49 0.58 0.68
S21 74 OO-TT/1 9.5-22 EPA#5 28.7 -4.38 2.76 2.04 0.79 1.38 1.13
S2175KK-LL5/32-38EPA#1 30.4 5.2 2.99 1.91 0.79 0.35 1.08
S2176KK-LL.5/32-38EPA#2 31.5 0.76 2.59 1.68 0.69 1.23 0.97
S2177KK-LL5/32-38EPA#3 31.6 0.06 1.9 1.32 0.51 1.02 0.72
S2178KK-LL5/32-38EPA#4 31.2 -0.32 2.94 2.44 0.79 0.15 1.11
S2179KK-LL5/32-38EPA#5 27.6 1.51 2.08 1.41 0.56 1.5 0.79
S2180GG-HH.5/32-38EPA#1 36.2 4.51 2.04 1.03 0.54 1.48 0.75
S2181 GG-HH.5/32-38 EPA#2 37.7 10.27 2.71 0.94 0.69 2.34 0.99
S21 82 GG-HH. 5/32-38 EPA#3 35.6 2.02 2.07 1.83 0.56 1.52 0.78
S21 83 GG-HH.5/32-38 EPA#4 33.7 6.18 2.77 0.39 0.71 1.45 1.04
S21 84 GG-HH.5/32-38 EPA#5 35.6 5.96 2.4 1.73 0.62 0.53 0.85
S2205CC-FF/1-4EPA#1 24.5 3.72 2.08 0.09 0.55 0.87 0.8
S2206CC-FF/1-4EPA#2 23.6 2.91 2.08 0.67 0.56 -0.36 0.78
S2207CC-FF/1-4EPA#3 23.3 2.46 1.77 0.33 0.48 1.42 0.7
S2208CC-FF/1-4EPA#4 25.4 6.42 2.06 -0.52 0.55 1.91 0.81
S2209CC-FF/1-4EPA#5 22.3 7.08 1.53 0 0.38 -0.18 0.55
S2210EE-FF/12-14EPA#1 27.2 3.2 2.66 1.27 0.71 -1.47 0.97
S2211 EE-FF/12-14EPA#2 27.4 3.38 1.87 0.14 0.51 1.11 0.73
S2212EE-FF/12-14EPA#3 28.3 5.13 1.75 0.1 0.46 0.88 0.68
S2213EE-FF/12-14EPA#4 27.9 2.09 2.49 0.7 0.67 1.04 0.96
S2214EE-FF/12-14EPA#5 27.2 6.16 2.43 -0.67 0.62 1.54 0.95

Total
Radium
Activity

2.44
2.32
2.88
2.25
2.67
2.95
1.96
2.16
2.89
4.04
2.54
1.88
2.13
1.67
3.42
2.26
2.91
2.34
2.59
2.91
2.51
3.28
3.35
1.84
2.26
0.96
0.31
1.75
1.39

-0.18
-0.2
1.25
0.98
1.74
0.87

Total Radium
Uncertainty
1.090412766
1.034698024
1.054371851
1 .542627628
0.992975327
0.926552751
1 .040432602
1.17889779

1.156762724
0.926552751
1 .084665847
1.312440475
0.890505474
0.838152731
1.378767566
1.338095662
1.190378091
0.88232647
1 .36242431

0.9683491 1 1
0.924175308
1.206731122
0.96020831 1
1 .259245806
1.052093152
0.970824392
0.96020831 1
0.848763807
0.979081202
0.668505797
1.202081528
0.890505474

0.82097503
1.170683561
1.134416149
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NUTRANL - USEPA Verification Sample Analyses (Five Samples per Set)
Lakeshore East

221 North Columbus Drive, Chicago, Illinois
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample
ID

286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
358
359
360
361
362

Sample Sample
Date Group

12/6/2002 EPA
12/6/2002 EPA
12/6/2002 EPA
12/6/2002 EPA
12/6/2002 EPA
12/6/2002 EPA
12/6/2002 EPA
12/6/2002 EPA
12/6/2002 EPA
12/6/2002 EPA
12/6/2002 EPA
12/6/2002 EPA
12/6/2002 EPA
12/6/2002 EPA
12/6/2002 EPA
12/9/2002 EPA
12/9/2002 EPA
12/9/2002 EPA
12/9/2002 EPA
12/9/2002 EPA
12/9/2002 EPA
12/9/2002 EPA
12/9/2002 EPA
12/9/2002 EPA
12/9/2002 EPA
12/9/2002 EPA
12/9/2002 EPA
12/9/2002 EPA
12/9/2002 EPA
12/9/2002 EPA

12/23/2002 EPA
12/23/2002 EPA
12/23/2002 EPA
12/23/2002 EPA
12/23/2002 EPA

Description Weight U-238 U-238
Activity Uncertainty

S2215SS-UU/32-34EPA#1 20.9 2.39 2.11

Th-232 Th-232 Ra-226 Ra-226
Activity Uncertainty Activity Uncertainty

1.1 0.56 -0.18 0.79
S2216SS-UU/32-34EPA#2 21.7 6.09 1.88 -0.41 0.48 1.52 0.72
S2217SS-UU/32-34EPA#3 20.4 5.49 2.08 -0.44 0.55 2.03 0.81
S2218SS-UU/32-34EPA#4 20.5 0.63 1.97 -0.04 0.54 1.56 0.8
S2219SS-UU/32-34EPA#5 20.8 4.12 2.22 -0.04 0.59 1.7 0.87
S2220XX-18EPA#1 18.2 3.4 2.82 -0.13 0.76 1.28 1.11
S2221 XX-18EPA#2 19.2 -0.63 1.83 0.76 0.5 0.79 0.74
S2222XX-18EPA#3 18 1.77 2.1 0.18 0.58 1.81 0.83
S2223XX-18EPA#4 18.5 3.15 1.55 0.79 0.41 0.47 0.58
S2224XX-18EPA#5 19.8 2.12 2.21 1.09 0.59 0.2 0.83
S2225 JJ-OO/8-1 1 EPA#1 19.3 1.29 2.38 0.39 0.65 1.11 0.93
S2226 JJ-OO/8-1 1 EPA#2 19.8 6.78 1.86 -1.2 0.48 3.57 0.73
S2227JJ-OO/8-11 EPA#3 19.7 1.87 1.76 0.55 0.47 1 0.68
S2228JJ-OO/8-11 EPA#4 19.3 1.96 2.27 0.85 0.62 0.96 0.87
S2229 JJ-OO/8-1 1 EPA#5 18.2 3.57 1.69 0.82 0.45 0.95 0.65
S2230JJ-OO/11-13.5EPA#1 16.9 3.27 2.71 0.14 0.72 1.98 1.05
S2231 JJ-OO/11-13.5EPA#2 18.3 -1.86 2.09 0.19 0.58 1.95 0.86
S2232JJ-OO/11-13.5EPA#3 17.1 1.2 2.04 0.04 0.55 1.61 0.81
S2233JJ-OO/11-13.5EPA#4 17.8 5.57 2.83 0.29 0.75 1.57 1.08
S2234JJ-OO/11-13.5EPA#5 17.6 3.31 1.79 -0.63 0.47 2.21 0.71
S2235JJ-OO/13.5-16EPA#1 18.1 4.55 2.74 0.18 0.73 1.68 1.04
S2236JJ-OO/13.5-16EPA#2 17.9 5.34 2.83 1.15 0.75 0.26 1.04
S2237JJ-OO/13.5-16EPA#3 17.8 7.41 1.74 -0.21 0.44 2.48 0.66
S2238JJ-OO/13.5-16EPA#4 18.2 0.91 2.71 0.88 0.73 1.39 1.07
S2239JJ-OO/13.5-16EPA#5 17.2 4.39 2.06 0.9 0.54 0.31 0.77
S2240 NN-PP/42-45 EPA#1 19.2 1.54 2.03 1.76 0.55 0.3 0.76
S2241 NN-PP/42-45 EPA#2 18 3.76 2.32 1.19 0.62 0.15 0.87
S2242 NN-PP/42-45 EPA#3 18.2 2.34 1.96 0.81 0.53 1.87 0.76
S2243 NN-PP/42-45 EPA#4 18.2 3.11 2.6 1.27 0.69 0.51 0.99
S2244 NN-PP/42-45 EPA#5 17.9 2.89 2.37 0.68 0.63 1.86 0.92
S227126CDEPA#1 27.2 -0.77 2.44 1.24 0.67 1.21 0.94
S2272 26CD EPA #2 25.8 8.14 2.14 0.11 0.55 2.27 0.8
S2273 26CD EPA #3 23.9 3.27 2 1.04 0.53 1.88 0.77
S2274 26CD EPA #4 25.2 7.1 2.2 -0.03 0.56 2.6 0.84
S2275 26CD EPA #5 23.4 1.43 2.75 0.1 0.73 1.84 1.09

Total
Radium
Activity

0.92
1.11
1.59
1.52
1.66
1.15
1.55
1.99
1.26
1.29
1.5

2.37
1.55
1.81
1.77
2.12
2.14
1.65
1.86
1.58
1.86
1.41
2.27
2.27
1.21
2.06
1.34
2.68
1.78
2.54
2.45
2.38
2.92
2.57
1.94

Total Radium
Uncertainty
0.9683491 1 1
0.865332306
0.979081202
0.965194281
1.051189802
1.345250906
0.893084542
1.012570985
0.710281634
1.018331969
1.134636506
0.873670418
0.826619622
1.068316433
0.790569415
1.27314571

1.037304198
0.979081202

1.31487642
0.851469318
1 .270629765
1.282224629
0.793221281
1.295299193
0.940478602
0.938136451
1.068316433
0.926552751
1.206731122
1.115033632
1.154339638
0.970824392

0.9347727
1.009554357
1.311868896
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NUTRANL - USEPA Verification Sample Analyses (Five Samples per Set)
Lakeshore East

221 North Columbus Drive, Chicago, Illinois
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample
ID

363
364
365
366
367
368
369
370
371
372
469
470
471
472
473
476
477
478
479
480
481
482
483
484
485
486
487

48
488
489
490
520
521
523
524

Sample Sample
Date Group

12/23/2002 EPA
12/23/2002 EPA
12/23/2002 EPA
12/23/2002 EPA
12/23/2002 EPA
12/23/2002 EPA
12/23/2002 EPA
12/23/2002 EPA
12/23/2002 EPA
12/23/2002 EPA
1/28/2003 EPA
1/28/2003 EPA
1/28/2003 EPA
1/28/2003 EPA
1/28/2003 EPA
1/29/2003 EPA
1/29/2003 EPA
1/29/2003 EPA
1/29/2003 EPA
1/29/2003 EPA
1/29/2003 EPA
1/29/2003 EPA
1/29/2003 EPA
1/29/2003 EPA
1/29/2003 EPA
1/29/2003 EPA
1/29/2003 EPA
1/29/2003 EPA
1/29/2003 EPA
1/29/2003 EPA
1/29/2003 EPA
2/6/2003 EPA
2/6/2003 EPA
2/6/2003 EPA
2/6/2003 EPA

Description Weight U-238 U-238
Activity Uncertainty

Th-232 Th-232 Ra-226 Ra-226
Activity Uncertainty Activity Uncertainty

S2276 28A EPA #1 29 0.76 1.84 -0.19 0.5 1.72 0.75
S2277 28A EPA #2 27.9 5.15 2.18 0.23 0.56 0.58 0.81
S2278 28A EPA #3 28.5 5.19 2.48 1.48 0.63 -1.43 0.86
S2279 28A EPA #4 28.2 3.99 2.26 -0.04 0.6 0.93 0.89
S2280 28A EPA #5 27 1.99 1.98 0 0.52 0.84 0.76
S2281 35B36A EPA#1 19.2 0.78 3.19 2.28 0.86 1.9 1.19
S2282 35B36A EPA#2 19.6 1.01 1.9 2.26 0.51 1.31 0.7
S2283 35B36A EPA#3 17.6 6.59 1.56 0.94 0.4 2.19 0.58
S2284 35B36A EPA#4 18.5 9.32 2.35 -0.3 0.6 3.7 0.87
S2285 35B36A EPA#5 18.9 7.47 2.44 1.25 0.63 2.77 0.92
S2344E-F.5/13-19EPA#1 30.4 6.2 2.35 -0.31 0.59 2.54 0.9
S2345E-F.5/13-19EPA#2 29.8 0.2 2.17 0.95 0.59 3.34 0.86
S2346E-F.5/13-19EPA#3 30.3 3.27 1.93 0.45 0.5 1.97 0.74
S2347E-F.5/13-19EPA#4 29.8 -4.49 2.35 1.34 0.65 3.13 0.93
S2348E-F.5/13-19EPA#5 30.8 -0.91 2.89 0.97 0.78 3.48 1.16
S2349I-N/13-19EPA#1 25.9 2.99 2.08 2.27 0.55 0.99 0.77
S2350I-N/13-19EPA#2 31.1 2.03 2.35 2.14 0.62 1.83 0.88
S2351 I-N/13-19EPA#3 31.3 5.6 2.3 1.33 0.6 2.97 0.86
S2352I-N/13-19EPA#4 27.2 7.73 2.63 1.07 0.67 1.51 0.94
S2353I-N/13-19EPA#5 33.1 4.23 2.43 1.58 0.64 3.48 0.9
S2354 S-9 West EPA#1 27.1 4.49 3.1 1.19 0.81 2.03 1.16
S2355 S-9 West EPA#2 26.2 1.72 2.34 1.95 0.63 1.14 0.86
S2356 S-9 West EPA#3 26.9 4.05 2.02 0.73 0.54 3.18 0.77
S2357 S-9 West EPA#4 29 1.21 2.34 0.97 0.62 2.22 0.89
S2358 S-9 West EPA#5 28 4.21 2.93 1.25 0.77 1.65 1.09
S2359 S-9 East EPA#1 23.5 2.69 1.65 1.96 0.44 0.85 0.61
S2360 S-9 East EPA#2 22 4.19 2.89 0.09 0.78 2.04 1.11
S2361 S-9 East EPA#3 23.5 0.01 8.72 -0.21 2.37 0.93 3.67
S2361 S-9 East EPA#3 23.5 7.53 2.28 0.09 0.58 3.35 0.88
S2362 S-9 East EPA#4 21.4 -1.35 2.17 1.7 0.61 1.93 0.86
S2363 S-9 East EPA#5 22.5 1.23 2.21 0.54 0.6 3.5 0.88
S2381 10AEPA#1 29.7 3.21 2.63 0.05 0.68 2.1 1.01
S2382 10AEPA#2 29.6 0.87 3.19 0.71 0.84 3.02 1.24
S2383 10AEPA#3 28.9 -0.97 2.05 0.18 0.55 3.69 0.83
S2384 10AEPA#4 32.5 -4.75 4.75 1.14 1.28 4.92 1.88

Total
Radium
Activity

1.53
0.81
0.05
0.89
0.84
4.18
3.57
3.13
3.4

4.02
2.23
4.29
2.42
4.47
4.45
3.26
3.97
4.3

2.58
5.06
3.22
3.09
3.91
3.19

2.9
2.81
2.13
0.72
3.44
3.63
4.04
2.15
3.73
3.87
6.06

Total Radium
Uncertainty
0.901387819
0.984733466

1 .06606754
1.073359213
0.920869155
1 .468230227
0.866083137
0.704556598
1 .056834897
1.115033632
1.076150547
1 .042928569
0.893084542
1.134636506

1 .3978555
0.946255779
1 .076475731
1.048618138
1.154339638
1.104355015
1.414814475
1 .06606754

0.940478602
1 .084665847

1.33454112
0.752130308
1 .356650287
4.368729793

1 .05394497
1.054371851
1.065082156
1.217579566
1.497731618
0.995690715
2.274379036
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NUTRANL - USEPA Verification Sample Analyses (Five Samples per Set)
Lakeshore East

221 North Columbus Drive, Chicago, Illinois
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample
ID

525
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
559
560
561
562
563
637
638
639
640
641
691
692
693
694
695
696
697
698
699

Sample
Date
2/6/2003
2/7/2003
2/7/2003
2/7/2003
2/7/2003
2/7/2003
2/7/2003
2/7/2003
2/7/2003
2/7/2003
2/7/2003
2/7/2003
2/7/2003
2/7/2003
2/7/2003
2/7/2003

2/12/2003
2/12/2003
2/12/2003
2/12/2003
2/12/2003

3/6/2003
3/6/2003
3/6/2003
3/6/2003
3/6/2003

3/27/2003
3/27/2003
3/27/2003
3/27/2003
3/27/2003
3/27/2003
3/27/2003
3/27/2003
3/27/2003

Sample
Group

EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA

Description Weight U-238 U-238
Activity Uncertainty

Th-232 Th-232 Ra-226 Ra-226
Activity Uncertainty Activity Uncertainty

S238510AEPA#5 29.8 -7.07 5.08 1.78 1.37 2.91 1.96
S2386 29C EPA #1 27.1 0.58 2.8 3.35 0.75 -0.1 1
S2387 29C EPA #2 27.5 4.39 2.38 1.07 0.61 3.22 0.89
S2388 29C EPA #3 24.9 4.9 1.55 -0.24 0.41 4.28 0.61
S2389 29C EPA #4 25.2 3.65 2.24 1.04 0.59 2.27 0.84
S2390 29C EPA #5 26.1 5.12 2.47 1.21 0.64 1.81 0.93
S2391 11A10BEastEPA#1 42.5 29.06 23.97 7.24 6.04 86.75 9.31
S2392 11A10BEast EPA#2 42 3.85 2.24 0.55 0.59 1.76 0.86
S239311A10BEastEPA#3 42.8 4.01 1.77 1.14 0.46 2.39 0.66
S239411A10BEastEPA#4 43.6 2.3 3.06 0.18 0.83 3.63 1.22
S239511A10BEastEPA#5 41.8 2.48 2.44 1.26 0.65 2.61 0.93
S239611A10BWestEPA#1 37.7 0.73 2.81 1.45 0.75 1.13 1.07
S2397 11A10BWestEPA#2 40.8 5.91 2.33 -0.41 0.6 1.58 0.87
S239811A10BWestEPA#3 39.9 2.49 2.88 1.63 0.75 0.16 1.05
S239911A10BWestEPA#4 39.8 6.54 1.92 0.69 0.49 1.13 0.7
S240011A10BWestEPA#5 37.2 2.52 2.13 0.37 0.56 2.45 0.82
S2411 11A10BEastEPA#1 30.4 3.51 2.45 1.67 0.64 0.46 0.89
S2412 11A10BEastEPA#2 29.2 -5.25 1.73 1.46 0.5 1.76 0.7
S2413 11A10BEast EPA#3 26.1 0.94 2.81 0.55 0.73 1.29 1.07
S241411A10BEastEPA#4 28.5 3.89 2.07 0.1 0.53 1.36 0.78
S2415 11A10BEastEPA#5 31.6 -0.05 1.96 1.85 0.54 0.19 0.74
S24597CEPA#1 30.6 2.74 2.44 0.3 0.64 1.24 0.94
S24607CEPA#2 32.5 1.35 2.18 0.56 0.59 1.05 0.85
S24617CEPA#3 30.9 0.72 2.4 1.25 0.66 2.43 0.95
S24627CEPA#4 35 9.72 2.87 0.05 0.71 0.91 1.05
S24637CEPA#5 29.1 3.31 2.59 0.19 0.68 1.5 0.99
S2482 9A#1 EPA#1 26.7 3.6 2.22 1.25 0.59 1.55 0.83
S2483 9A#1 EPA#2 23.4 -0.3 2.76 1.89 0.74 1.49 1.06
S2484 9A#1 EPA#3 24.6 6.3 2.32 1 0.61 2.62 0.88
S2485 9A#1 EPA#4 25.3 3.35 2.55 1.61 0.68 0.6 0.96
S2486 9A#1 EPA#5 24.6 -0.59 2.46 1.74 0.67 1.09 0.94
S2487 9A#2 EPA#1 23.7 3.01 2.26 0.78 0.6 0.79 0.86
S2488 9A#2 EPA#2 25.6 5.58 1.65 0.38 0.43 1.39 0.62
S2489 9A#2 EPA#3 24.7 0.31 1.62 1.43 0.44 0.68 0.62
S2490 9A#2 EPA#4 22.5 0.63 2.26 1.14 0.62 1.63 0.88

Total
Radium
Activity

4.69
3.25
4.29
4.04
3.31
3.02

93.99
2.31
3.53
3.81
3.87
2.58
1.17
1.79
1.82
2.82
2.13
3.22
1.84
1.46
2.04
1.54
1.61
3.68
0.96
1.69
2.8

3.38
3.62
2.21
2.83
1.57
1.77
2.11
2.77

Total Radium
Uncertainty
2.391338537

1.25
1.078981001
0.734982993
1 .026498904
1.128937554
1 1 .09764389
1 .042928569
0.804487414
1 .475567687
1.134636506

1.30667517
1 .056834897

1 .29034879
0.854458893
0.992975327
1 .096220781
0.860232527
1.295299193
0.943027041
0.916078599
1.137189518
1 .034698024
1.156762724
1.267517258
1.201041215
1.018331969
1 .292749009
1.070747403
1.176435294
1.154339638
1.048618138
0.754519715
0.760263112
1.076475731
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NUTRANL - USEPA Verification Sample Analyses (Five Samples per Set)
Lakeshore East

221 North Columbus Drive, Chicago, Illinois
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample
ID

700
701
702
703
704
705
706
707
708
709
710
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761

Sample Sample
Date Group

3/27/2003 EPA
3/27/2003 EPA
3/27/2003 EPA
3/27/2003 EPA
3/27/2003 EPA
3/27/2003 EPA
3/27/2003 EPA
3/27/2003 EPA
3/27/2003 EPA
3/27/2003 EPA
3/27/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA

Description Weight U-238 U-238 Th-232
Total

Th-232 Ra-226 Ra-226 Radium Total Radium
Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty

S2491 9A#2 EPA#5 24.6 0 2 0.62
S24929BEPA#1 26.5 4.25 2.18 2.01
S2493 9B EPA#2 27.4 6.08 2.6 -0.07
S24949BEPA#3 26.8 1.18 1.91 1.73
S24959BEPA#4 27.5 1.46 2.48 2.5
S24969BEPA#5 26.7 1.27 2.61 2.22
S2497 36A EPA#1 31.6 1.24 2.84 1.85
S2498 36A EPA#2 33.5 2.22 1.83 1.21
S2499 36A EPA#3 30.9 2.24 2.67 0.25
S2500 36A EPA#4 31.8 6.38 2.59 0.62
S2501 36A EPA#5 31.5 2.68 2.12 0.36
S251711C#1 EPA#1 36.4 1.15 2.18 0.33
S2518 11C#1 EPA#2 35.7 2.08 2.49 0.27
S251911C#1 EPA#3 33.5 -1.69 1.64 0.9
S252011C#1 EPA#4 36.5 8.6 3.15 1.46
S2521 11Cn EPA#5 36.8 8.03 2.54 -0.4
S252211C#2EPA#1 31.8 5.93 2.59 1.5
S2523 1 1 C#2 EPA#2 32.3 10.52 3.22 0.68
S2524 1 1 C#2 EPA#3 32.5 1.86 2.77 1.63
S252511C#2EPA#4 29.4 5.47 2.27 1.9
S252611C#2EPA#5 32.9 -0.65 2.37 0.97
S252711DEPA#1 35.4 6.96 3.13 0.6
S252811DEPA#2 34.6 0.11 2.98 2.36
S252911DEPA#3 36.7 3 2.91 -0.28
S2530 1 1 D EPA#4 32.9 2.81 2.22 0.79
S2531 11DEPA#5 35.3 5.03 2.89 0.4
S2532 10CEPA#1 32.2 6.17 2.92 1.74
S2533 10C EPA#2 34.5 1.71 3.36 1.13
S253410CEPA#3 32.6 -3.34 2 1.81
S253510CEPA#4 31.1 6 3.97 0.66
S2536 10CEPA#5 30.3 -0.27 3.33 0.33
S2537 10D#1 EPA#1 31.6 -1.08 2.16 2.44
S2538 10D#1 EPA#2 29.8 6.57 2.69 1.92
S2539 10D#1 EPA#3 34.5 1.99 3.3 1.56
S2540 10D#1 EPA#4 33.6 -1.67 3.02 1.24

0.54 2.07 0.78 2.69 0.948683298
0.58 1.58 0.8 3.59 0.988129546
0.68 4.45 1.01 4.38 1.217579566
0.51 1.76 0.73 3.49 0.890505474
0.67 1.02 0.92 3.52 1.138112472
0.7 1.1 0.98 3.32 1.204325537

0.75 -1.44 1.02 0.41 1.266056871
0.48 0.05 0.68 1.26 0.832346082
0.7 1.55 1.04 1.8 1.253634716

0.68 0.02 0.95 0.64 1.168289348
0.56 0.64 0.81 1 0.984733466
0.58 1.27 0.84 1.6 1.020784012
0.68 1.47 0.98 1.74 1.192811804
0.45 0.36 0.64 1.26 0.7823682
0.8 -0.42 1.08 1.04 1.344023809

0.64 3.25 0.97 2.85 1.16211015
0.67 2.74 0.97 4.24 1.17889779
0.81 2.34 1.17 3.02 1.423024947
0.74 1.41 1.03 3.04 1.268266534
0.59 1.99 0.83 3.89 1.018331969
0.63 3.59 0.92 4.56 1.115033632
0.79 2.52 1.16 3.12 1.40346001
0.82 0.65 1.13 3.01 1.396173342
0.78 2.95 1.17 2.67 1.406164997
0.59 2.46 0.86 3.25 1.042928569
0.75 2.18 1.11 2.58 1.339626814
0.74 0.58 1.03 2.32 1.268266534
0.89 2.54 1.27 3.67 1.550806242
0.56 1.54 0.78 3.35 0.960208311
1.02 1.51 1.45 2.17 1.772822608
0.89 1.89 1.29 2.22 1.56722685

0.6 0.36 0.82 2.8 1.016070864
0.7 2 0.98 3.92 1.204325537
0.9 2.96 1.26 4.52 1.548418548

0.84 3.83 1.21 5.07 1.472990156
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NUTRANL - USEPA Verification Sample Analyses (Five Samples per Set)
Lakeshore East

221 North Columbus Drive, Chicago, Illinois
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample
ID

762
763
764
765
766
767
768
769
770
771
772
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807

Sample Sample
Date Group
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA
4/4/2003 EPA

4/1 1/2003 EPA
4/1 1/2003 EPA
4/1 1/2003 EPA
4/1 1/2003 EPA
4/1 1/2003 EPA
4/1 1/2003 EPA
4/1 1/2003 EPA
4/1 1/2003 EPA
4/1 1/2003 EPA
4/1 1/2003 EPA
4/1 1/2003 EPA
4/1 1/2003 EPA
4/1 1/2003 EPA
4/1 1/2003 EPA
4/1 1/2003 EPA
4/1 1/2003 EPA
4/1 1/2003 EPA
4/1 1/2003 EPA
4/1 1/2003 EPA
4/1 1/2003 EPA
4/1 1/2003 EPA
4/1 1/2003 EPA
4/11/2003 EPA
4/1 1/2003 EPA

Description Weight U-238 U-238
Activity Uncertainty

Th-232 Th-232 Ra-226 Ra-226
Activity Uncertainty Activity Uncertainty

S2541 10D#1 EPA#5 34.3 -2.79 2.85 1.38 0.79 1.75 1.15
S25429CEPA#1 28.6 2.55 2.98 0.8 0.79 1.44 1.14
S25439CEPA#2 27.7 2.13 2.5 0.01 0.67 2.83 1.02
S25449CEPA#3 31.2 5.35 3.98 1.4 1.01 1.07 1.45
S25459CEPA#4 29.8 4.59 2.86 0.16 0.78 4.1 1.13
S25469CEPA#5 32.6 0.09 3.5 1.81 0.93 1.58 1.31
S254710D#3EPA#1 34.6 1.85 2.04 1.65 0.55 1.47 0.77
S254810D#3EPA#2 34.8 5.31 2.57 1.91 0.68 0.3 0.94
S2549 10D#3EPA#3 34.2 4.35 1.83 0.9 0.48 2.12 0.69
S255010D#3EPA#4 33.4 -0.07 2.59 1.78 0.69 1.69 0.97
S2551 10D#3EPA#5 35.7 4.8 3.24 1.45 0.86 0.62 1.2
S2559 9D/9C NE EPA#1 26.7 1.64 3.4 1.53 0.9 0.08 1.26
S2560 9D/9C NE EPA#2 27.8 5.16 3.55 0.57 0.91 1.64 1.32
S2561 9D/9C NE EPA#3 27.4 3.87 2.52
S2562 9D/9C NE EPA#4 27.2 0.63 2.32

0.97 0.66 0.44 0.94
1 0.63 1.43 0.9

S2563 9D/9C NE EPA#5 28.1 -0.14 2.45 1.79 0.66 0.66 0.93
S2564 9D/9C SE EPA#1 29.6 -2.49 2.59 2.51 0.71 1.17 0.98
S2565 9D/9C SE EPA#2 32.2 7.02 2.97
S2566 9D/9C SE EPA#3 32.6 3.02 2.17

1.68 0.78 1.92 1.1
0.85 0.57 3.75 0.84

S2567 9D/9C SE EPA#4 30.7 -0.4 3.59 0.69 0.96 3.1 1.42
S2568 9D/9C SE EPA#5 30.3 6.38 2.53 2.59 0.65 0.69 0.9
S2569 9D/9C NW EPA#1 28.6 -2.08 2.37 1.67 0.64 1.28 0.91
S2570 9D/9C NW EPA#2 26.7 5.28 2.68 0.39 0.7 2.03 1 .02
S2571 9D/9C NW EPA#3 26.4 -0.75 1.93 2.45 0.52 -0.91 0.72
S2572 9D/9C NW EPA#4 26.6 5.88 2.55 0.62 0.67 2.84 0.97
S2573 9D/9C NW EPA#5 25.7 -1.94 2.98 1.34 0.81 1.47 1.17
S2574 9D/9C SW EPA#1 21.6 0.93 3.74 1.26 1.04 0.65 1.44
S2575 9D/9C SW EPA#2 24.4 4.55 3.34 0.04 0.89 3.31 1.31
S2576 9D/9C SW EPA#3 22.3 2.01 2.79 0.33 0.74 2.32 1.1
S2577 9D/9C SW EPA#4 25.3 0.5 2.57 2.11 0.71 1.97 0.99
S2578 9D/9C SW EPA#5 24.5 7.41 3.18 1.22 0.82 -0.02 1.14
S257910D#2 EPA#1 28.8 0.83 2.64 0.49 0.71 1.39 1.04
S258010D#2EPA#2 28.7 0.69 2.87 1.65 0.79 1.6 1.11
S2581 10D#2EPA#3 28.7 2.95 3.16 0.95 0.84 1.28 1.2
S2582 10D#2 EPA#4 30.6 8.08 3.72 1 0.93 -0.87 1.29

Total
Radium
Activity

3.13
2.24
2.84
2.47
4.26
3.39
3.12
2.21
3.02
3.47
2.07
1.61
2.21
1.41
2.43
2.45
3.68

3.6
4.6

3.79
3.28
2.95
2.42
1.54
3.46
2.81
1.91
3.35
2.65
4.08

1.2
1.88
3.25
2.23
0.13

Total Radium
Uncertainty
1.395206078
1.386975126
1 .220368797

1 .767088
1.373062271
1.606549097
0.946255779
1.160172401
0.840535544
1.190378091
1 .476346843
1.548418548
1.603277892
1.148564321
1.098590005
1.140394669
1.210165278
1 .348480626
1.015135459
1.714059509
1.110180166
1.112519663
1 .237093368
0.888144132

1.17889779
1 .423024947
1 .776288265
1.583729775
1.325745074
1.218277472
1.404279175
1 .259245806
1.36242431

1.464786674
1 .590282994

K \PROJECTM32193XCNR132193XC001 -Appendix_H_Nutranl xls



NUTRANL - USEPA Verification Sample Analyses (Five Samples per Set)
Lakeshore East

221 North Columbus Drive, Chicago, Illinois
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample Sample Sample Description Weight U-238 U-238 Th-232 Th-232 Ra-226 Ra-226
Total

Radium Total Radium
ID Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty

808 4/11/2003 EPA S2583 10D#2 EPA#5 30.6 0.85 2.36 1.72 0.65 0.25 0.89 1.97 1.102088926
52 10/18/2002 EPA Spot S2025 G.5-33 34.4 5.61 2.01 0.91 0.52 4.49 0.75 5.4 0.912633552
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NUTRANL - Phase III Lift Sample Analyses
Lakeshore East

221 North Columbus Drive, Chicago, Illinois
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample
ID

318
319
320
321
322
323
324
325
326
327
328
329
330
331
336
337
338
339
375
376
377
378
379
380
381
382
385
386
387
388
389
390
391
392
393

Sample
Date

12/9/2002
1 2/9/2002
12/9/2002
12/9/2002
12/9/2002
12/9/2002
12/9/2002
12/9/2002
12/9/2002
12/9/2002
12/9/2002
12/9/2002
12/9/2002
12/9/2002

12/12/2002
12/12/2002
12/12/2002
12/12/2002
12/24/2002
12/24/2002
12/24/2002
12/24/2002
12/24/2002
12/24/2002
12/24/2002
12/24/2002
12/26/2002
12/26/2002
12/26/2002
12/26/2002
12/26/2002
12/26/2002
12/26/2002
12/26/2002
12/26/2002

Sample
Group

lift
lift
lift
lift
lift
lift
lift
lift
lift
lift
lift
lift
lift
lift
lift
lift
lift
lift
lift
lift
lift
lift
lift
lift
lift
lift
lift
lift
lift
lift
im
lift
lift
lift
lift

Description Weight U-238 U-238
Activity Uncertainty

Th-232 Th-232 Ra-226 Ra-226
Activity Uncertainty Activity Uncertainty

S224525A 30.6 4.78 3.83 1.48 1.01 0.19 1.41
S224625B 25.1 6.55 3.27 0.89 0.85 0.85 1.24
S224725C 30.8 8.73 3.46 1.49 0.9 0.37 1.23
S224825D 30.7 2.9 2.27 1.22 0.59 0.95 0.84
S224934A 26.4 2.06 3.3 -0.4 0.86 2.48 1.31
S225034B 24.8 6.36 3.11
S2251 34C 27.1 9.72 3.31

0.62 0.81 1.51 1.17
0.69 0.83 -0.54 1.15

S225234D 26.9 7.67 3.32 -0.47 0.85 1.51 1.26
S225339A 22.1 7.75 2.4 -0.61 0.61 3.06 0.95
S225439B 24.1 11.58 3.38 -0.58 0.85 2.03 1.22
S225539C 25.6 0.37 2.62 0.2 0.75 2.22 1.09
S225639D 28.6 4.15 3.17 -0.21 0.87 2.78 1.25
S225740A 25 3.97 3.18 0.03 0.84 1.48 1.21
S225840B 27.7 6.92 3.69 1.66 0.95 0.18 1.32
S225916A 33.6 1.11 2.82 0.78 0.78 4.47 1.15
S226016B 22.5 -0.28 2.42 1.06 0.65 -1.5 0.91
S2261 16C 25.1 -1.6 3.3 1.76 0.91 1.41 1.28
S226216D 26 9.92 3.47 0.73 0.86 0.39 1.27
S228626A 35.1 0.12 3.23 0.35 0.86 3.09 1.26
S228726B 36.3 3.53 2.05 1.32 0.54 0.81 0.77
S228826C 42.8 1.09 3.03 1.16 0.83 0.81 1.19
S228926D 40.8 11 3.35 -0.52 0.83 2.62 1.24
S229035A 39.8 4.84 3.92 1.79 1.02 -0.61 1.4
S2291 35B 40.5 4.18 2.41 1.41 0.62 0.03 0.86
S229235C 33 -1.17 2.7 1.44 0.75 1.34 1.07
S229335D 40.4 1.11 2.55 1.25 0.69 1.49 0.98
S229417A 36 4.92 3.57 -0.04 0.93 1.15 1.34
S229517B 35.5 2.73 3.53 0.31 0.95 2.82 1.38
S229617C 36.5 6.02 3.52 0.79 0.93 1.87 1.31
S229717D 33.2 4.77 2.79 0.61 0.72 2.79 1.07
S229837A 23.4 6.06 3.22 0.13 0.81 0.5 1.19
S229937B 21.8 -0.2 2.18 2.06 0.6 0.77 0.83
S230037C 20.3 1.52 2.87 1.62 0.78 -0.91 1.09
S2301 37D 22.8 -1.12 3.06 0.74 0.85 1.01 1.22
S230238A 28.1 0.79 3.36 2.09 0.92 -0.34 1.25

Total
Radium
Activity

1.67
1.74
1.86
2.17
2.08
2.13
0.15
1.04
2.45
1.45
2.42
2.57
1.51
1.84
5.25

-0.44
3.17
1.12
3.44
2.13
1.97
2.1

1.18
1.44
2.78
2.74
1.11
3.13
2.66

3.4
0.63
2.83
0.71
1.75
1.75

Total Radium
Uncertainty
1.734416328
1 .503362897
1.524106296
1 .026498904
1 .567067325
1 .423024947
1.418238344
1.519901313
1.128981842
1 .486909547
1.323102415
1.522957649
1.472990156
1.626314853
1 .389568278
1.118302285
1 .570509471
1.533786165
1.525516306
0.940478602
1.450861813
1.492146105
1.732166274
1.060188662
1.30667517

1.198540779
1.631103921
1 .675380554
1 .606549097
1 .289689885
1.439513807
1.024158191
1 .340335779
1 .486909547
1.552063143
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NUTRANL - Phase III Lift Sample Analyses
Lakeshore East

221 North Columbus Drive, Chicago, Illinois
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample
ID

394
402
403
404
405
412
413
414
415
418
419
422
423
429
430
434
435
449
450
463
464
465
466
509
510
511
512
513
514
515
543
544
545
546
547

Sample Sample
Date Group

1 2/26/2002 lift
1/3/2003 lift
1/3/2003 lift
1/3/2003 lift
1/3/2003 lift
1/7/2003 lift
1/7/2003 lift
1/7/2003 lift
1/7/2003 lift
1/8/2003 lift
1/8/2003 lift

1/1 0/2003 lift
1/1 0/2003 lift
1/1 4/2003 lift
1/1 4/2003 lift
1/1 5/2003 lift
1/1 5/2003 lift
1/22/2003 lift
1/22/2003 lift
1/27/2003 lift
1/27/2003 lift
1/27/2003 lift
1/27/2003 lift
2/4/2003 lift
2/4/2003 lift
2/4/2003 lift
2/4/2003 lift
2/4/2003 lift
2/4/2003 lift
2/4/2003 lift
2/7/2003 lift
2/7/2003 lift
2/7/2003 lift
2/7/2003 lift
2/7/2003 lift

Description Weight U-238 U-238
Activity Uncertainty

S230338D 25.7 -1.56 2.81

Th-232 Th-232 Ra-226 Ra-226
Activity Uncertainty Activity Uncertainty

0.61 0.78 0.71 1.13
S230727A 33 6.09 3.66 1.19 1 2.35 1.37
S230827B 33.6 5 2.9
S230927C 31.4 2.55 2.82
S231027D 31 2.53 3.52
S231328A 37.7 0.14 2.12
S231428B 40.7 8.43 2.59
S231528C 34.9 7.99 3.36
S231628D 36 7.35 2.8
S231729A 38.4 9.05 3.37
S231829D 40.4 8.78 2.09
S231929B 29.3 6.77 2.65
S232029C 31.8 1.2 3.65
S232230A 36.5 8.57 3.79
S232330D 30.5 4.09 2.88
S232530B 26.2 5.09 2.69
S232630C 28.4 8.87 2.89
S233231A 28.9 8.05 2.85
S233331D 25.9 2.54 3.05
S234013A 26 -1.34 2.52
S2341 13D 28.5 0.28 2.88
S234222A 27.8 5.32 2.89
S234322D 30.2 4.27 3.61
S237421B 39.1 -2.88 3.72
S237521C 44.1 -3.89 3.73
S23761D 42.6 4.53 3.33
S23773C 40.3 2.47 3.65
S23783D 38.4 -3.06 2.62
S23799A 37.6 8.94 2.65
S23809B 37.3 -6.98 5.84
S2401 8B 30.9 2.71 2.99
S24028C 34.1 2.89 3.05
S24038D 28.5 5.27 3.1
S240412C 29.5 5.76 3.19
S240512D 29.6 0.59 2.81

0.73 0.75 2.2 1.09
2.15 0.74 0.14 1.02
1.91 0.93 -0.11 1.28
1.11 0.58 0.63 0.82
0.59 0.67 1.5 0.96
0.18 0.88 1.3 1.25
-0.7 0.72 2.42 1.07

-0.19 0.84 2.48 1.23
-0.19 0.53 4.08 0.81
-0.98 0.65 1.76 1.02
0.99 0.96 1.1 1.41
0.75 0.96 1.16 1.36
0.55 0.75 1.99 1.11
0.19 0.7 1.46 1.02

-0.59 0.74 2.08 1.09
0.27 0.74 2.49 1.09
0.22 0.82 1.84 1.22
1.31 0.69 2.43 0.99
0.44 0.77 1.26 1.13
-0.1 0.75 0.7 1.11
1.14 0.91 -0.16 1.33
1.25 1.02 4.05 1.5
0.42 0.99 2.69 1.49
0.91 0.87 0.93 1.25
0.58 0.98 1.09 1.39

1 0.72 1.27 1.05
-1.1 0.67 1.7 1.01
1.39 1.57 3.43 2.34
1.09 0.77 -0.61 1.1
0.31 0.81 2.64 1.18
1.23 0.79 -0.02 1.1
0.49 0.84 1.26 1.2

-0.39 0.78 3.1 1.14

Total
Radium
Activity

1.32
3.54
2.93
2.29

1.8
1.74
2.09
1.48
1.72
2.29
3.89
0.78
2.09
1.91
2.54
1.65
1.49
2.76
2.06
3.74

1.7
0.6

0.98
5.3

3.11
1.84
1.67
2.27
0.6

4.82
0.48
2.95
1.21
1.75
2.71

Total Radium
Uncertainty
1.373062271
1.696142683
1.323102415
1.26015872

1.582182038
1.004390362
1.170683561
1 .528692252
1 .289689885
1.48946299

0.967987603
1 .209504031
1 .705784277
1.664692164
1.339626814
1.237093368
1.317459677
1.317459677
1 .469965986
1.206731122
1 .367406304
1.339626814
1.611521021
1.813945975
1.788910283
1.522957649
1.700735135
1.27314571

1.212023102
2.817889281
1.342721118
1.431258188
1 .354289482
1 .464786674
1.381303732
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NUTRANL - Phase III Lift Sample Analyses
Lakeshore East

221 North Columbus Drive, Chicago, Illinois
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample
ID

548
549
566
567
568
569
570
571
579
580
581
584
585
586
606
607
608
609
614
615
616
617
620
621
622
623
628
630
631
632
635
636
644
645
342

Sample Sample
Date Group
2/7/2003 lift
2/7/2003 lift

2/1 3/2003 lift
2/1 3/2003 lift
2/1 3/2003 lift
2/1 3/2003 lift
2/1 3/2003 lift
2/1 3/2003 lift
2/1 8/2003 lift
2/1 8/2003 lift
2/1 8/2003 lift
2/1 9/2003 lift
2/1 9/2003 lift
2/1 9/2003 lift
2/25/2003 lift
2/25/2003 lift
2/25/2003 lift
2/25/2003 lift
2/27/2003 lift
2/27/2003 lift
2/27/2003 lift
2/27/2003 lift
2/28/2003 lift
2/28/2003 lift
2/28/2003 lift
2/28/2003 lift
3/4/2003 lift
3/4/2003 lift
3/4/2003 lift
3/4/2003 lift
3/6/2003 lift
3/6/2003 lift
3/7/2003 lift
3/7/2003 lift

12/1 3/2002 lift spot

Description Weight U-238 U-238
Activity Uncertainty

Th-232 Th-232 Ra-226 Ra-226
Activity Uncertainty Activity Uncertainty

S240621A 27.9 0.76 3.05 0.7 0.81 -0.36 1.13
S240721D 28.8 1.7 3.43 2.12 0.95 -0.1 1.27
S24164C 20 6.91 3.25 -0.03 0.84 0.48 1.21
S24174D 26.4 1.97 3.09 0.82 0.84 2.2 1.23
S241810A 25 5.35 4.38 0.07 1.13 1.96 1.69
S241910B 23.8 -3.44 2.4 0.77 0.67 1.65 0.99
S242011A 24.5 2.06 2.54 -0.12 0.68 3.76 1.04
S2421 11B 27.1 3.51 2.83 0.22 0.76 1.54 1.1
S242311C 43.7 4.61 2.54 1.95 0.67 0.18 0.93
S242420B 39.1 9.05 3.26 0.38 0.81 0.61 1.17
S242520C 36.4 7.17 3.21 0.64 0.83 0.76 1.15
S242611D 39.8 4.55 3.16 1.22 0.84 -0.69 1.16
S242720A 41.3 6.71 2.83 0.05 0.71 0.08 1.04
S242820D 38.8 2.12 2.55 0.47 0.7 4.33 1.02
S244019A 27.6 9.89 2.98 -0.68 0.72 -0.14 1.08
S2441 19B 25.1 -0.2 2.19 1.19 0.6 -0.34 0.85
S244219C 31.6 4.35 3.12 -0.17 0.82 1.56 1.21
S244319D 32.1 1.93 2.96 -1.33 0.76 3.39 1.21
S244418A 35.2 -2.1 2.72 1.99 0.75 -1.12 1.03
S244518B 35.7 -0.22 3.01 0.58 0.83 1.12 1.21
S244618C 29.3 -1.48 2.76 0.28 0.77 1.55 1.12
S244718D 26.4 -0.98 2.34 1.02 0.66 0.65 0.93
S244836A 30.2 -0.73 2.69 1.2 0.75 0.61 1.04
S244936B 32.4 4.67 2.44 0.34 0.66 0.95 0.93
S245036C 36.7 6.77 2.64 -0.48 0.68 2.6 1.02
S2451 36D 30.2 7.22 4.31 -2.09 1.14 3.39 1.77
S245233B 28 7.09 3.57 0.76 0.93 2.7 1.36
S24547A 30.9 -2.17 2.35 2.24 0.65 0.14 0.91
S24557C 32.6 6.47 3.29 -0.14 0.85 2.82 1.24
S24567D 33.2 1.04 2.85 1.53 0.78 0.26 1.1
S245724B 33.2 -4.73 2.37 2.71 0.67 -0.79 0.92
S245824C 39.3 3.62 2.98 0.73 0.8 2.69 1.16
S246415B 42.3 2.63 3.19 0.71 0.85 2.27 1.26
S246515C 37 -1.33 2.82 0.71 0.77 1.52 1.14
S226336A-35B#1 27.5 0.7 4.09 3.05 1.1 3.33 1.54

Total
Radium
Activity

0.34
2.02
0.45
3.02
2.03
2.42
3.64
1.76
2.13
0.99

1.4
0.53
0.13
4.8

-0.82
0.85
1.39
2.06
0.87

1.7
1.83
1.67
1.81
1.29
2.12

1.3
3.46
2.38
2.68
1.79
1.92
3.42
2.98
2.23
6.38

Total Radium
Uncertainty
1 .390323703
1.586001261
1.472990156
1.48946299

2.032978111
1.19540788

1 .242577965
1.337011593
1.14621115

1 .423024947
1.418238344
1.432201103
1 .259245806
1.237093368
1.297998459
1.040432602
1.461677119
1 .428880681
1.274127152
1.467310465
1.359154149
1.140394669
1 .282224629
1.140394669
1 .225887434
2.105350327
1.647573974
1.118302285
1.503362897
1 .348480626
1.138112472
1.409113196
1.519901313
1.375681649
1.892511559
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c
NUTRANL - Phase III Lift Sample Analyses

Lakeshore East
221 North Columbus Drive, Chicago, Illinois

Summary of Lakeshore East Site Samples Through April 11, 2003

Sample
ID

343
344
347
348
713
572

Sample
Date

12/13/2002
12/13/2002
12/16/2002
12/16/2002
3/27/2003
2/13/2003

Sample
Group

lift spot
lift spot
lift spot
lift spot
lift spot
misc

Description

S2264 36A-35B #2
S2265 28A#1
S2266 26D
S2267 28A#2
S2504 1 1 B
S2422 Fill Soil

Weight

27.6
35.3
30.1
23.9
22.7
30.5

U-238
Activity

-1.94
7.77

10.72
1.85

-0.37
4.68

U-238
Uncertainty

3.56
4.67
3.46
2.69
3.53
2.89

Th-232
Activity

2.57
0.16

-0.73
1.28
1.14
2.55

Th-232
Uncertainty

0.97
1.23
0.87
0.74
0.96
0.75

Ra-226
Activity

5.45
1.11
4.08
0.46
3.46
1.02

Ra-226
Uncertainty

1.38
1.75
1.32
1.04
1.4

1.04

Total
Radium
Activity

8.02
1.27
3.35
1.74
4.6

3.57

Total Radium
Uncertainty
1.686801707
2.139018466
1.580917455
1.276401191
1.697527614
1 .282224629

K \PROJECTM32193XC\R 132193XC001 -AppendsH_Nutranl.xls



ga
Imported Fill Soil Analyses

BTS CONSULTANTS

0
THE INFRASTRUCTURE IMPERATIVE



ro

K3

r>
S

in

n

CO

(M

S

>ArLdKeshore East Project - BORROW SOIL STOCKPILE SAMPLING
Off alte Fill

Using USEPA approved procedure SOP 214 Woritplan for Investigation md Removal of /tedfo/ogfcafly Impacted Soil (Revised
September 30, 2002)

Excavation Area: FH Soy Batcti f 1

Data Sampled:

PILE*: West Side of Site

2/2OXJ3

Eat Volume of Lift In Cubic Yarda: SOX

Number of Samples
PM
10

Sample*

S2429 FBI Soil (1)#1
S2430FIISoft(1)#2
S2431FIISoM1)#3
S2432FIIISoi<1)*4
S2433 Fill Sol (1)f5
S2434 Flit Sol (VJ*6
S2435 Flfl Sol (11*7
S2436 Fill Sol {1)fB
S2437FII Soil (1)19
S2436FIHSoil(1)nO

S2439F1I(6<*(1)QC

Tola! Redium in pCUg

2.Q2
1.99
350
4.«
3.19
2.43
2S3
3.42
3.46
309

QC Samp** Dup.
Tot. RadJnpCVB

3.32

Nuinb«rcfSamp(w<n) 10

Av«»ge(M««n of 1h*«anv)e population) (X tar) 3.14

Avennje of nmplm » <7.1 pCifg, Proceed wtlh ConHdenc* Level Check described In SOP-
214. PwagnpH 8.12

Slandud Devntion of aampte population {8,) 0.66

Tvaftrt
U. (Tnw Mem) = (X bar) + (t * (S,y»qrt(n))) 3.14 0

Wh«n Visa statistic us»d for anwt simp*
ItHs of bypcffwms (tte Sludeot OsMbutkvt/

/tarn SOP Mo. KMS-r02, Mtchtntnt 70.6

RetoaMCffierta JM^ *3 .7 £** fi$ *&t

SAMPLES TESTED MEET M% CONFIDENCE LEVEL -
Un < RelMM Criteria? LIFT IS RADtOLOQICAUY ACCEPTABLE FOR USE AS

ONS4TE BACKFILL PER SOP-214

Etab
uncertainty

1.08

S^

'*&

s>
Std. Dev.fortto
indysa* of the

dupicflle sunple

054

-9qrt(S1
2«-SJ

z)»

S*.
Sid. Dev. of the

duplicate sampling &
rrMBumment

0.85

Check If QC Sample Dup. is within 3 Standard Deviation* (3 S**) of the mean
of the sample popuMlon, per SOP 214, paragraph 12.1

3x5,^* 255

Mean + 35,4,= 5.7 QC < (Mean <• 95*^? O.K.
Mwn-38^- 0.8 COtMew-SS*.!? OX.

APPROVED: FIELD TEAM LEADER:

APPROVE D: PROJ EGT MANAGER:

Name/date



NUTRANL - Imported Fill Soil Analyses
Lakeshore East

221 North Columbus Drive, Chicago, IL
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample
ID

591
592
593
594
595
596
597
598
599
600
601

Sample
Date

2/21/2003
2/21/2003
2/21/2003
2/21/2003
2/21/2003
2/21/2003
2/21/2003
2/21/2003
2/21/2003
2/21/2003
2/21/2003

Sample
Group

Fill Soil
Fill Soil
Fill Soil
Fill Soil
Fill Soil
Fill Soil
Fill Soil
Fill Soil
Fill Soil
Fill Soil
Fill Soil

Description

S2429 Fill Soil (1)#1
S2430FillSoil(1)#2
S2431 Fill Soil (1) #3
S2432FillSoil(1)#4
S2433FillSoil(1)#5
S2434FillSoil(1)#6
S2435FillSoil(1)#7
S2436FillSoil(1)#8
S2437FillSoil(1)#9
S2438 Fill Soil (1) #10
S2439 Fill Soil (1)QC

Weight

32.3
31.4
33.1
30.6
31.2
30.6
30.6
31.7
28.7
28.2
29.3

U-238
Activity

4.08
3.65

8
3.68
9.31

9.2
2.84
5.46
2.93
0.52
7.29

U-238
Uncertainty

4.05
3.56
3.14
3.31
4.02
2.65
1.84
2.61
4.13
2.44
2.44

Th-232
Activity

0.47
-0.24
-0.34
1.24
1.14
1.58
2.17
2.83
1.19
1.54
1.37

Th-232
Uncertainty

1.03
0.93
0.8

0.87
1.02
0.67
0.49
0.67
1.12
0.66
0.62

Ra-226
Activity

2.45
2.23
3.84
3.24
2.05
0.85
0.76
0.59
2.27
1.55
1.95

Ra-226
Uncertainty

1.52
1.41
1.19
1.25
1.47
0.94
0.67
0.91
1.56
0.93
0.88

Total
Radium
Activity

2.92
1.99
3.5

4.48
3.19
2.43
2.93
3.42
3.46
3.09
3.32

Total Radium
Uncertainty
1.836110018
.689082591
.433910736
.522957649
.789217706
.154339638

0.830060239
1.130044247
1.920416621
1.140394669
1 .076475731
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NUTRANL - Overburden, Excavated Soil Analyses
Lakeshore East

221 North Columbus Drive, Chicago, IL
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample
ID

75
76
77
78
79

128
129
130
131
132
133
134
266
267
268
269
270
271
272

Sample
Date

1 0/28/2002
10/28/2002
10/28/2002
10/28/2002
10/28/2002
11/15/2002
11/15/2002
11/15/2002
11/15/2002
11/15/2002
11/15/2002
11/15/2002
12/5/2002
12/5/2002
12/5/2002
12/5/2002
12/5/2002
12/5/2002
12/5/2002

Sample
Group

overburden
overburden
overburden
overburden
overburden
overburden
overburden
overburden
overburden
overburden
overburden
overburden
overburden
overburden
overburden
overburden
overburden
overburden
overburden

Description Weight U-238 U-238
Activity Uncertainty

Th-232 Th-232 Ra-226 Ra-226
Activity Uncertainty Activity Uncertainty

S2046A32-F32OB1 37.1 4.42 3.87 0.56 1.07 1.9 1.5
S2047 A32-F32 OB2 33.1 -2.5 2.7 1.85 0.76 1.62 1.07
S2048 A32-F32 OB3 36.9 3.18 2.75 0.56 0.72 1.71 1.04
S2049 A32-F32 OB4 35.8 7.57 3.62 -0.13 0.93 1.07 1.38
S2050 A32-F32 OB4 QC 34.4 4.62 2.82 0.46 0.75 1.42 1.1
S2081 OB-N.Road OB#1 29.2 1.86 2.3 2.15 0.61 0.76 0.83
S2082OB-N.RoadOB#2 27.9 -1.82 2.98 2.05 0.82 -0.28 1.15
S2083OB-N.RoadOB#3 32.2 5.91 3.43 0.23 0.9 0.71 1.3
S2084OB-N.RoadOB#4 31.9 -1.99 4.08 1.93 1.11 -0.12 1.59
S2085OB-N.RoadOB#5 33.1 2.43 3.69 1.02 0.98 1.64 1.44
S2086 OB-N.Road OB#6 31.1 1.38 2.7 1.44 0.7 -0.8 0.99
S2087 OB-N.Road OBQC 30.1 2.11 2.41 1.43 0.67 1 0.94
S2197TT-10OB#1 20.6 10.26 4.04 -0.33 1.01 1.5 1.51
S2198TT-10OB#2 27 7.79 2.32 -1.32 0.6 3.35 0.92
S2199TT-10OB#3 25 2.76 2.93 -0.7 0.78 2.07 1.18
S2200TT-10OB#4 26.1 -2.03 2.73 0.8 0.76 0.4 1.08
S2201 TT-10OB#5 27.2 4.48 3.31 0.83 0.88 0.11 1.23
S2202TT-100B#6 22.5 8.72 3.12 -0.74 0.77 0.15 1.14
S2203TT-10OBQC 25.6 5.47 2.91 -0.13 0.8 2.4 1.13

Total
Radium
Activity

2.46
3.47
2.27
0.94
1.88
2.91
1.77
0.94
1.81
2.66
0.64
2.43
1.17
2.03
1.37
1.2

0.94
-0.59
2.27

Total Radium
Uncertainty
1.842525441
1.312440475
1.264911064
1.66412139

1.331352696
1 .030048543
1.412409289
1.58113883

1.939123513
1.74183811

1.212476804
1.154339638
1.81664526

1.098362417
1.414496377
1 .320605922
1.512382227
1.375681649
1.384521578
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Miscellaneous Samples (Spot Samples, Test Pit Samples)
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ID

NUTRANL - Miscellaneous Samples (Spot Smaples, Test Pit Samples)
Lakeshore East

221 North Columbus Drive, Chicago, IL
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample Sample Sample Description Weight U-238 U-238 Th-232 Th-232 Ra-226 Ra-226
Total

Radium Total Radium
Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty

442
428
433
397
398
399

1/21/2003
1/14/2003
1/15/2003

12/27/2002
12/27/2002
12/27/2002

special HHH
spot
spot
test pit spot
test pit spot
test pit spot

S2327 B-23 8.5-10
S2321 29C spot
S2324 29C spot(2)
S2304R16#1
S2305R16#2
S2306 S9

37.3 1.15
19.6 8.71
19.7 3.68

28 3.11
28.7 7.21
30.4 -4165.86

3.38
2.54
3.38
3.08
3.94

1094.95

0.11
0.13
2.35
0.74
2.41

2274.55

0.91
0.64
0.88
0.83
0.99

310.75

-0.64
1.94

-0.63
3.69
6.69

576.28

1.29
0.93

1.2
1.2

1.44
383.15

-0.53
2.07
1.72
4.43

9.1
2850.83

1 .578670327
1.128937554
1.488086019
1 .459075049
1.747483906
493.3249284
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NUTRANL - Daily Soil Standard Analysis
Lakeshore East

221 North Columbus Drive, Chicago, IL
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample
ID

10
11
12
14
23
28
35
41
44
51
74
86
88
90
92

100
104
110
116
125
149
186
193
195
200
202
209
217
254
256
258
275
302
333
335

Sample Sample
Date Group

10/9/2002 soil standard
1 0/9/2002 soil standard
1 0/9/2002 soil standard

10/1 0/2002 soil standard
10/1 1/2002 soil standard
10/1 4/2002 soil standard
10/1 5/2002 soil standard
10/16/2002 soil standard
10/17/2002 soil standard
10/1 8/2002 soil standard
10/28/2002 soil standard
10/29/2002 soil standard
1 0/30/2002 soil standard

11/1/2002 soil standard
11/8/2002 soil standard

11/1 1/2002 soil standard
11/1 2/2002 soil standard
11/1 3/2002 soil standard
11/1 4/2002 soil standard
11/1 5/2002 soil standard
11/1 8/2002 soil standard
11/1 9/2002 soil standard
11/20/2002 soil standard
11/2 1/2002 soil standard
1 1/22/2002 soil standard
11/25/2002 soil standard
11/26/2002 soil standard
1 2/2/2002 soil standard
1 2/3/2002 soil standard
1 2/4/2002 soil standard
1 2/5/2002 soil standard
12/6/2002 soil standard
1 2/9/2002 soil standard

12/1 0/2002 soil standard
12/1 2/2002 soil standard

Description Weight

soilstdl 00902 36.9
soilstd 100902(2) 36.9
soilstdl 00902(3) 36.9
soilstdl 01 002 36.9
soilstdl 01 102 36.9
soilstdl 01 402 36.9
soilstdl 01 502 36.9
soilstdl 01 602 36.9
soilstdl 01 702 36.9
soilstdl 01 802 36.9
soilstdl 02802 36.9
soilstd 102902 36.9
soilstdl 03002 36.9
soilstdl 11 02 36.9
soilstdl 1802 36.9
soilstdl 11 102 36.9
soilstdl 11 202 36.9
soilstdl 11 302 36.9
soilstdl 11 402 36.9
soilstdl 11 502 36.9
soilstdl 11 802 36.9
soilstdl 11 902 36.9
soilstdl 12002 36.9
soilstdl 121 02 36.9
soilstdl 12202 36.9
soilstdl 12502 36.9
soilstdl 12602 36.9
soilstdl 20202 36.9
soilstdl 20302 36.9
soilstdl 20402 36.9
soilstdl 20502 36.9
soilstdl 20602 36.9
soilstdl 20902 36.9
soilstd121002 36.9
soilstd121202 36.9

U-238 U-238
Activity Uncertainty

8.57 3.98
3.61 2.41
4.85 1.59
4.24 2.72
4.37 2.83
1.39 2.58

-3.16 2.27
6.62 2.97
1.56 2.63
2.44 2.85
1.62 2.51
5.36 2.92
4.72 2.68
1.05 2.5
1.06 2.25
9.73 2.95
2.26 3.09
3.84 3.55
1.84 2.94
1.23 3.05
5.85 3.16

12.55 3.14
7.39 3.61
3.74 2.38
3.1 2.49

-3.26 2.72
3.9 2.26

5.39 2.42
3.34 2.29
0.95 2.25

0.5 2.46
4.18 2.73
3.15 2.56
2.07 3.19
4.38 3.56

Th-232J Th-232 Ra-226 Ra-
Total

226 Radium Total Radium
Activity Uncertainty Activity Uncertainty Activity Uncertainty

4.46 1.01 1.3
4.5 0.64 2.29

4.96 0.42 2.26
5.22 0.71 1.63
5.39 0.73 0.45
5.09 0.69 2.32
6.39 0.61 2.14
4.67 0.78 3.02
5.18 0.7 1.21
5.51 0.76 1.76
5.8 0.68 0.66

5.04 0.77 2
5.04 0.72 2.55
4.53 0.66 3.54
5.75 0.6 0.8
4.75 0.76 2.53
4.97 0.83 3

5 0.94 1.78
4.58 0.8 3.06
4.54 0.82 2.58
4.16 0.82 2.2
3.31 0.8 3.87
4.19 0.93 2.84
5.72 0.62 2.45
4.99 0.66 1.82
5.67 0.76 2.18
4.09 0.61 4.35
4.9 0.63 1.27

5.07 0.6 2.54
5.04 0.6 1.8
5.44 0.66 2.73
4.9 0.72 3.15

5.07 0.68 2.51
6.08 0.84 0.34
4.61 0.95 3.51

1.34 5.76 1.678004768
0.86 6.79 1.072007463
0.56 7.22 0.7
0.96 6.85 1.1940268
0.97 5.84 1.214001647
0.93 7.41 1.158015544
0.82 8.53 1.022007828
1.06 7.69 1.31605471
0.92 6.39 1.156027681
1.01 7.27 .264001582
0.88 6.46 .112115102
1.03 7.04 .286001555
0.97 7.59 .208014901
0.92 8.07 .132254388
0.8 6.55 1

1.01 7.28 1.264001582
1.13 7.97 1.402069898
1.25 6.78 1.564001279
1.08 7.64 1.344023809

1.1 7.12 1.372005831
1.12 6.36 1.388092216
1.1 7.18 1.360147051

1.25 7.03 1.558011553
0.84 8.17 1.044030651
0.88 6.81 1.1

1 7.85 1.256025477
0.84 8.44 1.038123307
0.84 6.17 1.05
0.81 7.61 1.008017857
0.81 6.84 1.008017857
0.88 8.17 1.1
0.97 8.05 1.208014901
0.91 7.58 1.136001761

1.1 6.42 1.384052022
1.29 8.12 1.602061172

K \PROJECT\l32193XC\R132193XC001-Appendix H_Nutranl xls



NUTRANL - Daily Soil Standard Analysis
Lakeshore East

221 North Columbus Drive, Chicago, IL
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample
ID

341
346
350
352
357
374
384
396
401
407
409
417
421
425
427
432
437
439
441
445
452
454
462
468
475
492
500
504
506
517
519
527
551
556
558

Sample
Date

12/13/2002
12/16/2002
12/17/2002
12/20/2002
12/23/2002
12/24/2002
12/26/2002
12/27/2002

1/3/2003
1/6/2003
1/7/2003
1/8/2003

1/10/2003
1/13/2003
1/14/2003
1/15/2003
1/16/2003
1/20/2003
1/21/2003
1/22/2003
1/23/2003
1/24/2003
1/27/2003
1/28/2003
1/29/2003
1/30/2003
1/31/2003
2/3/2003
2/4/2003
2/5/2003
2/6/2003
2/7/2003

2/10/2003
2/11/2003
2/12/2003

Sample
Group

soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard
soil standard

Description Weight U-238 U-238
Activity Uncertainty

Th-232 Th-232 Ra-226 Ra-226
Activity Uncertainty Activity Uncertainty

soilstd121302 36.9 -1.58 2.57 6.14 0.7 1.51 0.91
soilstd121602 36.9 3.91 3.71 5.09 0.98 3.89 1.33
soilstdl 21 702 36.9 -0.53 2.77 4.86 0.75 2.44 1.02
soilstd122002 36.9 7.66 4.04 4.76 1.05 2.63 1.4
soilstdl 22302 36.9 7.99 2.79 3.85 0.72 3.42 1
soilstdl 22402 36.9 1.41 2.53 5.44 0.67 1.26 0.89
soilstd122602 36.9 -0.7 1.96 5.11 0.53 2.27 0.71
soilstdl 22702 36.9 2.95 2.43 5.77 0.64 2.33 0.85
soilstd010303 36.9 6.32 2.87 5.59 0.75 2.04 0.99
soilstd010603 36.9 2.96 3.07
soilstd010703 36.9 2.06 3.06
soilstd010803 36.9 0.2 2.28
soilstdl 1003 36.9 8.19 2.7
soilstdl 1303 36.9 7.32 2.54
soilstdl 1403 36.9 4.25 3.17

5.97 0.82 1.54 1.06
4.73 0.82 3.76 1.1
4.53 0.61 2.95 0.83
3.58 0.69 3.49 0.96
4.54 0.66 2.15 0.9
4.88 0.84 2.67 1.12

soilstdl 1503 36.9 2 2.59 4.23 0.69 3.92 0.95
soilstd011603 36.9 -1.16 2.49
soilstd012003 36.9 -4.44 3.06

6.09 0.67 1.47 0.89
5.79 0.83 1.63 1.1

soilstd012103 36.9 3.67 2.94 5.55 0.78 2.59 1.04
soilstd012203 36.9 4.28 3.19
soilstd012303 36.9 3.92 3.81
soilstd012403 36.9 8.09 3.12
soilstd012703 36.9 1.31 2.82

4.28 0.84 2.99 1.16
3.9 1 3.05 1.36

4.95 0.81 2.58 1.08
5.8 0.75 2.26 1

soilstd012803 36.9 2.92 2.54 4.89 0.67 2.87 0.91
soilstd012903 36.9 2.01 3 4.75 0.8 3.7 1.1
soilstd013003 36.9 -2.08 2.64 6.17 0.72 1.65 0.94
soilstd013103 36.9 3.81 3.07 5.02 0.8 2.81 1.07
soilstd020303 36.9 6.71 2.76 4.9 0.71 3.03 0.96
soilstd020403 36.9 -10.2 4.62 6.27 1.28 4.57 1.74
soilstd020503 36.9 6.01 2.4 2.79 0.62 4.79 0.88
soilstd020603 36.9 5.56 3.47 5.64 0.91 1.55 1.18
soilstd020703 36.9 3.48 2.94 4.73 0.78 2.8 1.05
soilstd021003 36.9 6.39 2.29 4.41 0.59 3.68 0.82
soilstd021103 36.9 1.22 2.27 6.16 0.61 0.25 0.79
soilstd021203 36.9 3.28 2.82 4.85 0.75 2.6 1.01

Total
Radium
Activity

7.65
8.98
7.3

7.39
7.27
6.7

7.38
8.1

7.63
7.51
8.49
7.48
7.07
6.69
7.55
8.15
7.56
7.42
8.14
7.27
6.95
7.53
8.06
7.76
8.45
7.82
7.83
7.93

10.84
7.58
7.19
7.53
8.09
6.41
7.45

Total Radium
Uncertainty
1.148085363
1.652059321
1 .266056871

1.75
1.232233744
1.114001795
0.886002257

1.06400188
1.242014493
1.340149245
1.372005831
1.030048543
1.18224363

1.116064514
1.4

1.174137982
1.114001795
1.378005806

1.3
1.432201103
1 .688075828

1.35
1.25

1.130044247
1.360147051
1.184060809
1.336001497

1.1940268
2.160092591
1.076475731
1.490134222
1.308013761

1.010198
0.998098192
1.258014308
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NUTRANL - Daily Soil Standard Analysis
Lakeshore East

221 North Columbus Drive, Chicago, IL
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample
ID

565
574
576
578
583
588
590
603
605
611
613
619
625
627
634

64
643
647
649
651
655
657
659
662
664
667
672
675
680
685
689
715
717
719
721

Sample Sample
Date Group

2/1 3/2003 soil standard
2/1 4/2003 soil standard
2/1 7/2003 soil standard
2/1 8/2003 soil standard
2/19/2003 soil standard
2/20/2003 soil standard
2/21/2003 soil standard
2/24/2003 soil standard
2/25/2003 soil standard
2/26/2003 soil standard
2/27/2003 soil standard
2/28/2003 soil standard
3/3/2003 soil standard
3/4/2003 soil standard
3/6/2003 soil standard
3/7/2003 soil standard
3/7/2003 soil standard

3/1 0/2003 soil standard
3/1 1/2003 soil standard
3/1 2/2003 soil standard
3/13/2003 soil standard
3/1 4/2003 soil standard
3/1 7/2003 soil standard
3/1 8/2003 soil standard
3/1 9/2003 soil standard
3/20/2003 soil standard
3/21/2003 soil standard
3/24/2003 soil standard
3/25/2003 soil standard
3/26/2003 soil standard
3/27/2003 soil standard
3/28/2003 soil standard
3/31/2003 soil standard
4/1/2003 soil standard
4/2/2003 soil standard

Description Weight

soilstd021303 36.9
soilstd021403 36.9
soilstd021703 36.9
soilstd021803 36.9
soilstd021903 36.9
soilstd022003 36.9
soilstd022203 36.9
soilstd0202403 36.9
soilstd0202503 36.9
soilstd022603 36.9
soilstd022703 36.9
soilstd022803 36.9
soilstd030303 36.9
soilstd030403 36.9
soilstd030603 36.9
soilstd030703 36.9
soilstd030703 36.9
soilstd031003 36.9
soilstd031103 36.9
soilstd031203 36.9
soilstd031303 36.9
soilstd031403 36.9
soilstd031703 36.9
soilstd031803 36.9
soilstd031903 36.9
soilstd032003 36.9
soilstd032103 36.9
soilstd032403 36.9
soilstd032503 36.9
soilstd032603 36.9
soilstd032703 36.9
soilstd032803 36.9
soilstd033103 36.9
soilstd040103 36.9
soilstd040203 36.9

U-238 U-238
Activity Uncertainty

6.17 2.82
3.14 2.77
7.75 2.85
1.47 2.97
2.47 3.01
4.53 2.93

-1.56 2.79
0.56 2.84
3.79 2.17
2.93 2.8

-0.56 2.22
3.19 2.18
5.15 2.94
6.85 2.94
2.13 2.77

-8.22 5.55
-0.42 2.51
7.02 2.5
4.26 3.5

1.5 3.38
4.65 2.88
5.03 2.53
3.57 2.22
1.83 3.04
1.96 3.02
0.1 2.02

5.87 2.93
2.35 2.1
2.67 2.93
1.81 2.35

12.78 3.08
6.93 2.82
0.92 3.3
1.14 2.78
2.23 2.35

Th-232^ Th-232 Ra-226 Ra-
Total

226 Radium Total Radium
Actlvity Uncertainty Activity Uncertainty Activity Uncertainty

4.51 0.74 2.33
5.2 0.73 2.37

4.59 0.74 2.08
6.03 0.8 1.63
4.84 0.8 1.82
4.59 0.78 2.66
5.75 0.77 2.17
3.96 0.76 3.39
3.6 0.58 4

4.73 0.74 2.86
5.95 0.6 0.79
4.03 0.58 3.89
4.98 0.78 1 .96
4.82 0.76 2.59
5.06 0.74 2.88
9.97 1.49 -3.06
5.8 0.68 0.83

3.66 0.64 3.16
5.35 0.91 1.74
4.74 0.9 2.92
5.01 0.75 1.66
4.89 0.66 2.08
4.69 0.58 2.04
4.7 0.82 3.17

5.03 0.8 1.91
6.25 0.54 1.88
4.58 0.77 2.63
4.08 0.55 4.29
5.36 0.78 2.04
5.76 0.62 1.94
5.35 0.78 0.9
4.53 0.74 2.99
4.67 0.88 3.02
4.41 0.74 3.65
5.57 0.64 2.6

1 6.84 1 .244025723
0.99 7.57 1 .23004065
1.01 6.67 1.252078272
1.05 7.66 1.320037878
1.08 6.66 1.344023809
1.05 7.25 1.308013761
1.04 7.92 1.294024729
1.03 7.35 1.280039062
0.8 7.6 0.988129546

1 7.59 1 .244025723
0.79 6.74 0.992018145
0.79 7.92 0.980051019
1.03 6.94 1.292013932
1.04 7.41 1.288099375

1 7.94 1.244025723
1.84 6.91 2.367635952
0.9 6.63 1.128007092

0.89 6.82 1.096220781
1.22 7.09 1.522005256
1.23 7.66 1.524106296
0.99 6.67 1.242014493
0.88 6.97 1.1
0.79 6.73 0.980051019
1.12 7.87 1.388092216
1.07 6.94 1.336001497
0.72 8.13 0.9
1.04 7.21 1.294024729
0.77 8.37 0.946255779
1.02 7.4 1.284056074
0.83 7.7 1.036001931
1.03 6.25 1.292013932

1 7.52 1.244025723
1.19 7.69 1.480033783
1.02 8.06 1.26015872
0.85 8.17 1.06400188
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NUTRANL - Daily Soil Standard Analysis
Lakeshore East

221 North Columbus Drive, Chicago, IL
Summary of Lakeshore East Site Samples Through April 11, 2003

Sample Sample Sample Description Weight U-238 U-238 Th-232 Th-232 Ra-226 Ra-226
Total

Radium Total Radium
ID Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty

726 4/3/2003 soil standard soilstd040303 36.9 -1.82 2.19 4.62 0.6 4.15 0.82 8.77 1.016070864
737 4/4/2003 soil standard soilstd040403 36.9 4.46 2.82 4.83 0.75 2.71 1 7.54 1.25
774 4/10/2003 soil standard soilstd041003 36.9 0.53 2.74 4.78 0.74 3.14 0.99 7.92 1.236001618
783 4/11/2003 soil standard soilstd041103 36.9 0.16 2.39 3.86 0.65 4.42 0.9 8.28 1.110180166
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NUTRANL - Background Calibration Runs
Lakeshore East

221 North Columbus Drive, Chicago, IL
summary 01 Laitesnore tast s»ne s>am

Sample
ID

13
22
27
34
40
43
50
73
85
87
89
91
99

103
109
115
124
148
185
192
194
199
201
208
216
253
255
257
274
301
332
334
340
345
349

Sample
Date

10/10/2002
10/11/2002
10/14/2002
10/15/2002
10/16/2002
10/17/2002
10/18/2002
10/28/2002
10/29/2002
10/30/2002
11/1/2002

Sample
Group

background
background
background
background
background
background
background
background
background
background
background

1 1/8/2002 background
11/11/2002
11/12/2002
11/13/2002
11/14/2002
11/15/2002
11/18/2002
11/19/2002
11/20/2002
11/21/2002
11/22/2002
11/25/2002
11/26/2002
12/2/2002
12/3/2002
12/4/2002
12/5/2002
12/6/2002
12/9/2002

12/10/2002
12/12/2002
12/13/2002
12/16/2002
12/17/2002

background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background

Description Weight U-238 U-238
Activity Uncertainty

pies i nrougn April 11, 2UU3

Th-232 Th-232 Ra-226 Ra-226
Activity Uncertainty Activity Uncertainty

bkg101002 7.5 4.83 3.19 -0.13 0.84 -0.48 1.22
bkg101102 7.5 4.93 2.81 -0.57 0.73 0.18 1.09
bkg101402 7.5 5.64 3.8 -0.59 0.99 -0.26 1.45
bkg101502 7.5 0.65 3.18 1.3 0.87 -1.4 1.21
bkg101602 7.5 5.99 3.23 -0.79 0.85 0.38 1.25
bkg101702 7.5 1.24 2.76 0.12 0.73 -0.64 1.06
bkg101802 7.5 -1.99 2.13 -0.36 0.6 0.95 0.9
bkgl 02802 7.5 2.77 2.21
bkgl 02902 7.5 4.41 2.47

-0.08 0.61 -0.22 0.89
-1.55 0.65 0.68 1.02

bkgl 03002 7.5 0.51 2.35 -1.49 0.67 0.93 1.01
bkg11102 7.5 2.34 2.52
bkg11802 7.5 1.82 1.89
bkg111102 7.5 4.06 3.03
bkg111202 7.5 0.83 2.85
bkg111302 7.5 0.11 3.77
bkgl 11402 7.5 5.1 2.54
bkg111502 7.5 -1 0
bkg111802 7.5 2.52 2.8
bkg111902 7.5 3.64 3.33
bkgl 12002 7.5 4.4 3.48
bkgl 12102 7.5 0.58 3.32
bkgl 12202 7.5 1.64 1.89
bkgl 12502 7.5 5.36 2.59
bkgl 12602 7.5 -0.22 2.55

0.03 0.67 -0.93 0.96
1.05 0.53 -1.55 0.74

-0.01 0.81 -0.62 1.17
0.05 0.82 -0.29 1.14

-0.25 1.12 0.95 1.71
-0.71 0.67 0.99 1.03

- 1 0 - 1 0
0.08 0.77 0.52 1.13

-0.09 0.89 -0.24 1.29
0.25 0.95 -0.36 1.32
1.06 0.93 -0.68 1.31
0.09 0.51 -0.27 0.74

-0.56 0.66 -0.68 0.99
-0.01 0.71 -0.73 1.05

bkg120202 7.5 7.57 2.33 -0.87 0.59 0.51 0.91
bkgl 20302 7.5 2.29 2.1
bkgl 20402 7.5 0.65 2.27
bkgl 20502 7.5 2.75 2.08
bkgl 20602 7.5 6.54 2.95
bkgl 20902 7.5 -4 2.9

0.64 0.56 -1.26 0.79
1.31 0.63 -1.53 0.86
1.08 0.59 -0.61 0.81

-1.13 0.76 1.25 1.18
0.56 0.84 0.2 1.19

bkg121002 7.5 1.16 2.19 0.19 0.6 0.5 0.87
bkg121202 7.5 8.53 2.91
bkg121302 7.5 3.97 2.38
bkg121602 7.5 1.2 2.18

-0.89 0.75 1.57 1.12
-0.43 0.62 -0.06 0.91
0.82 0.61 -0.52 0.85

bkg121702 7.5 1.5 2.29 -0.16 0.63 0.34 0.93

Total
Radium
Activity

-0.61
-0.39
-0.85

-0.1
-0.41
-0.52
0.59
-0.3

-0.87
-0.56
-0.9
-0.5

-0.63
-0.24

0.7
0.28

-2
0.6

-0.33
-0.11
0.38

-0.18
-1.24
-0.74
-0.36
-0.62
-0.22
0.47
0.12
0.76
0.69
0.68

-0.49
0.3

0.18

Total Radium
Uncertainty

1.481215717
1.311868896
1 .755733465
1.490301983
1.511621646
1.287050893
1.081665383
1.078981001
1 .209504031
1.212023102
1.170683561
0.910219754
1.423024947
1.404279175
2.04413796

1.228739191
0

1 .367406304
1 .56722685

1.626314853
1 .606549097
0.898721314
1.189831921
1.267517258
1 .084527547
0.9683491 1 1

1 .06606754
1 .0020978

1 .403566885
1 .456605643
1 .056834897

1 .34792433
1.101135777
1.046231332
1.123298714
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NUTRANL - Background Calibration Runs
Lakeshore East

221 North Columbus Drive, Chicago, IL

Sample
ID

351
356
373
383
395
400
406
408
416
420
424
426
431
436
438
440
444
451
453
461
467
474
491
499
503
505
516
518
526
550
555
557
564
573
575
577

Sample
Date

12/20/2002
1 2/23/2002
12/24/2002
12/26/2002
12/27/2002

1/3/2003
1/6/2003
1/7/2003
1/8/2003

1/10/2003
1/13/2003
1/14/2003
1/15/2003
1/16/2003
1/20/2003
1/21/2003
1/22/2003
1/23/2003
1/24/2003
1/27/2003
1/28/2003
1/29/2003
1/30/2003
1/31/2003
2/3/2003
2/4/2003
2/5/2003
2/6/2003
2/7/2003

2/10/2003
2/11/2003
2/12/2003
2/13/2003
2/14/2003
2/17/2003
2/18/2003

Sample
Group

background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background

bummary or LaKesnore tast site sam

Description Weight U-238 U-238
Activity Uncertainty

bkgl 22002 7.5 2.75 2.44
bkgl 22302 7.5 6.52 3.21
bkgl 22402 7.5 9.78 2.73
bkgl 22602 7.5 4.84 3.31
bkgl 22702 7.5 7.65 3.28
bkg010303 7.5 1.57 2.07
bkg010603 7.5 -1.18 3.34
bkg010703 7.5 1.14 2.34
bkg010803 7.5 6.21 2.89
bkg11003 7.5 2.21 2.84
bkg11303 7.5 2.1 2.37
bkg11403 7.5 3.6 3.45
bkg11503 7.5 0.45 2.56
bkg011603 7.5 5.64 2.43
bkg012003 7.5 -0.06 2.04
bkg012103 7.5 4.77 1.57
bkg012203 7.5 3.01 2.42
bkg012303 7.5 -0.48 2.1
bkg012403 7.5 2.05 2.25
bkg012703 7.5 3.99 2.1
bkg012803 7.5 1.69 2.58
bkg012903 7.5 1.75 2.13
bkg13003 7.5 -0.51 2.33
bkg013103 7.5 5.96 2.33
bkg020303 7.5 -1.41 2.59
bkg020403 7.5 3.23 .92
bkg020503 7.5 -1.65 .79
bkg020603 7.5 -0.42 .91
bkg020703 7.5 -2.76 2.39
bkg021003 7.5 2.37 .91
bkg021103 7.5 0.89 .96
bkg021203 7.5 4.19 1.71
bkg021303 7.5 -0.65 1.84
bkg021403 7.5 2.69 2.04
bkg021703 7.5 -0.63 1.96
bkg021803 7.5 1.99 2.46

pies i nrougn April 11, 2U03

Th-232 Th-232 Ra-226 Ra-226
Activity Uncertainty Activity Uncertainty

-1.51 0.67 2.76 1.03
0.18 0.81 -0.69 1.19

-0.98 0.66 -0.36 1.01
0.19 0.84 -0.61 1.2

-0.65 0.82 -0.26 1.23
-0.48 0.57 1.32 0.84
0.24 0.92 0.09 1.35
0.41 0.63 -0.92 0.89

-1.34 0.75 1.54 1.15
0.77 0.8 -1.86 1.08
0.13 0.64 0.18 0.94
0.98 0.92 -1.89 1.27
0.23 0.72 -0.15 1.06
-1.3 0.65 0.49 0.96

-0.02 0.55 -0.58 0.81
0.1 0.41 -0.67 0.59

-0.04 0.66 0.64 0.98
-0.26 0.57 0.33 0.86
0.12 0.59 -0.63 0.88
-0.3 0.55 -0.21 0.82
0.38 0.7 -0.76 1.02

-0.08 0.58 -0.18 0.84
0.27 0.65 -0.46 0.92

-0.68 0.61 1.29 0.91
-0.03 0.72 0.56 1.06
-0.04 0.51 -0.34 0.75
-0.24 0.51 0.66 0.75
0.31 0.53 0.16 0.77
0.09 0.67 0.55 1
-0.2 0.51 0.51 0.76
0.23 0.54 -0.34 0.78

-1.13 0.45 0.66 0.69
-0.11 0.51 0.2 0.74
0.05 0.54 -0.2 0.81

-0.31 0.55 0.93 0.82
-0.33 0.68 0.39 0.99

Total
Radium
Activity

1.25
-0.51
-1.34
-0.42
-0.91
0.84
0.33

-0.51
0.2

-1.09
0.31

-0.91
0.08

-0.81
-0.6

-0.57
0.6

0.07
-0.51
-0.51
-0.38
-0.26
-0.19
0.61
0.53

-0.38
0.42
0.47
0.64
0.31

-0.11
-0.47
0.09

-0.15
0.62
0.06

Total Radium
Uncertainty
1.228739191
1.439513807
1 .206523933
1 .464786674
1.478276023
1.015135459
1 .633676835
.090412766
.372953022
.344023809
.137189518
.568215546
.281405478
.159353268

0.979081202
0.718470598
1.181524439
1.031746093
1.059481005
0.987370245
1.237093368
1.020784012
1.126454615
1 .095536398
1.281405478
0.906972987
0.906972987

0.9347727
1.203702621
0.915259526
0.948683298
0.823771813
0.898721314
0.973498844
0.987370245
1.201041215
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NUTRANL - Background Calibration Runs
Lakeshore East

221 North Columbus Drive, Chicago, IL
nummary 01 Laxesnore tasi sue dam

Sample
ID

582
587
589
602
604
610
612
618
624
626
633
642
646
648
650
654
656
658
661
663
666
671
674
679
684
688
714
716
718
720
725
736
773
782

Sample
Date

2/19/2003
2/20/2003
2/21/2003
2/24/2003
2/25/2003
2/26/2003
2/27/2003
2/28/2003

3/3/2003
3/4/2003
3/6/2003
3/7/2003

3/10/2003
3/11/2003
3/12/2003
3/13/2003
3/14/2003
3/17/2003
3/18/2003
3/19/2003
3/20/2003
3/21/2003
3/24/2003
3/25/2003
3/26/2003
3/27/2003
3/28/2003
3/31/2003
4/1/2003
4/2/2003
4/3/2003
4/4/2003

4/10/2003
4/11/2003

Sample
Group

background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background
background

Description Weight U-238 U-238
Activity Uncertainty

>ies i nrougn April 11, ZUU3

Th-232 Th-232 Ra-226 Ra-226
Activity Uncertainty Activity Uncertainty

bkg021903 7.5 2.56 2.18 -0.43 0.59 0.19 0.87
bkg022003 7.5 2.26 1.49 -0.57 0.4 0.21 0.6
bkg022103 7.5 -1.1 2.08 -0.16 0.58 -0.52 0.84
bkg0202403 7.5 2.35 2.27 -0.27 0.62 0.66 0.89
bkg0202503 7.5 4.12 1.93 -0.11 0.52 0.19 0.74
bkg022603 7.5 3.83 2.06 -0.01 0.54 -0.01 0.79
bkg022703 7.5 2.96 1.99 -0.75 0.54 0.71 0.8
bkg022803 7.5 2.24 2.52 -0.53 0.69 0.83 1.02
bkg030303 7.5 0.75 1.56 0.38 0.43 -1.19 0.61
bkg030403 7.5 -0.52 2.11 -0.44 0.59 0.35 0.89
bkg030603 7.5 1.58 2.47 -0.15 0.67 0.38 0.96
bkg030703 7.5 1.57 2.55 -1 0.69 0.88 1.05
bkg031003 7.5 2.5 1.93 -0.77 0.52 1.17 0.79
bkg031103 7.5 3.3 2.95 0.02 0.8 0.02 1.15
bkg031203 7.5 1.35 2.46 0.6 0.65 -0.22 0.93
bkg031303 7.5 0.43 2.1 0.3 0.58 0.3 0.83
bkg031403 7.5 2.58 1.42 -1.17 0.38 0.96 0.58
bkg031703 7.5 2.37 1.47 -0.42 0.4 0.59 0.58
bkg031803 7.5 0.09 1.78 0.29 0.49 0.62 0.7
bkg031903 7.5 1.32 2.24 -0.56 0.6 0.65 0.89
bkg032003 7.5 1.94 2.15 -0.69 0.58 1.6 0.89
bkg032103 7.5 1.5 2.19 0.11 0.59 -0.44 0.85
bkg032403 7.5 4.46 2.04 -0.82 0.54 1.06 0.82
bkg032503 7.5 2.61 2.73 -0.33 0.71 0.44 1.06
bkg032603 7.5 3.14 1.77 -0.37 0.47 -0.09 0.69
bkg032703 7.5 3.84 2.23 0.34 0.6 0.05 0.87
bkg032803 7.5 0.9 2.06 -1.17 0.57 1.36 0.87
bkg033103 7.5 2.15 2.29 0.9 0.63 -1.46 0.88
bkg040103 7.5 5.62 2.43 -0.88 0.63 0.14 0.96
bkg040203 7.5 0.39 1.87 -0.14 0.51 0.27 0.74
bkg040303 7.5 2.65 1.65 -0.69 0.44 0.77 0.66
bkg040403 7.5 1.66 1.94 0.49 0.53 -1.13 0.76
bkg041003 7.5 1.1 2.8 -0.45 0.76 -0.08 1.13
bkg041103 7.5 -1.94 1.94 0.49 0.55 0.05 0.8

Total
Radium
Activity

-0.24
-0.36
-0.68
0.39
0.08

-0.02
-0.04

0.3
-0.81
-0.09
0.23

-0.12
0.4

0.04
0.38

0.6
-0.21
0.17
0.91
0.09
0.91

-0.33
0.24
0.11

-0.46
0.39
0.19

-0.56
-0.74
0.13
0.08

-0.64
-0.53
0.54

Total Radium
Uncertainty
1.051189802
0.721110255
1.020784012
1 .084665847
0.904433524
0.956922149
0.965194281
1.231462545
0.746324326

1.06780148
1.170683561
1 .256423495
0.945780101
1.400892573
1.134636506
1.012570985
0.693397433
0.704556598
0.854458893
1.073359213
1 .062308806
1.034698024
0.981835017
1.275813466
0.834865259
1 .056834897
1.040096149
1.082266141
1.148259553
0.898721314
0.793221281
0.926552751
1.361800279
0.970824392
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STS CONSULTANTS

ii. RSSI Gamma Spectroscopy

THE INFRASTRUCTURE IMPERATIVE



HIGH RESOLUTION GAMMA SPECTROSCOPY
RSSI ANALYSIS TOTAL RADIUM (pCI/g)

LAKESHORE EAST

RSSI
Spectrum File No.

023732
023797
023798
023799
030051
030052

STS Sample No.

H - 16 (ceramic pieces) w

K - O/41 - 45
E - I/5 - 7
E - J/7 - 9
KK - LL.5/32 - 38
S - 9 (test pit)

Ra-226 l"

342
NDIJ)

ND
1.15
0.8
19.6

Ra-228 w

273
ND
ND
ND
ND
91.4

Total Radium

615
ND
ND
1.15
0.8
111

(1) Pb-215 and Bi-214 measured as surrogates for Ra-226
(2) Ac-228 measured as surrogate for Ra-228
(3) ND = below minimum detected activity
(4) Note two data sets for spectrum 023723, one with Gamma Fraction Limit of > 71%, Library

Energy Tolerance of 1.2. Second data set has Gamma Fraction Limit of >10%.
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H -16 (ceramic pieces)



NOV 19 2002 1 2 : 2 G P M RSS1 8473651991 p.2

RSSr High Resolution Gairura Spectrsseopy Analysis

Quant'jn Technology
GDF._C "uclide Activity £-_nw.ary

Sample ID: 123732 S7S FRCJ3C7* 1-32193-XC H-l£ CERAMIC PIECES

Size ....... 3.25e-CO2 g I Specrtiun. File . . h : \praspscV023732.spr '
Sampling Start ..... O C - O O - C O 03 :00 Cour.tiir.g Start ..... ll-15-:2 11:16
3aT.pl ing Stop ..... C C - C O - O G 02:00 I Bui.dxip Tlie ....... O . C C e + O C O ?rs
Current Date ...... C 2 - C O - O C 00 :00 Decay 7iir.e 'OFF; ..... C . C C e - r O C Q Hrs

Eff iciency File.h: Sgdr\si±\SOCmar .ef : | Litrary File. . . H: \G-R\LIS\UrKACK.lIB
ID ............... 53Crnar ! 12. . . .U, Ih, i Ac Natural Series * K

E f f . = l / [-7.31s-CG2*3r.--2.40e-:CC + ? . S9s-3jl-H.T"8 . 959-00"..] 04 -26 -32 12:00

C-arjna Fracticr. Limit >= . . . "1.00 % ! Decey Lin:.t <^ . . . . S . O C O Halilives
Library Sr.ergy 7oler&n;e. . .

Energy Crr.c — I.C'Js-'j^e Haii'.I.lie
Muclide 'keV) ( j C i / g ) ; h r s i Found

Ft-21-J Averc.jfc: s . j « e - C D 4 - - 5 . 5 C C - C O " ' ' i .C- ' e -CO- -5 of €
74. £2 i.55e-004 --6 . «,3e-CO<5
'7>Mi 5 .446 -C05 . -4. .")3e-C06
8 7 . 2 0 3.5Sc-c04 — 8 . 2 3 e - C G 6

241. = 8 3 .5Se-004 — l . ? l s - C O t
295.^1 j.52e-00-l -"-1.1/a-COb
351. S-2 3. 59e-004 r - 6 . 9 i e - O C 7

?b-212 Averase: 2. See- 304 — 5 .29»-007 l . O t e - O C l 5 of 5
74. ?2 2 .72e-)34 +-3 .73e -OC5
77.11 2 .726 -D04 --2.52c-OCo
67 . . -C • ' .eSe-DCr - -4 . 7 f ie -OC6

238.63 2.72eOC4 --5.55e-007
300.09 2.1(?«-DC4 +-4.l8e-005

71-206 Average: ">.VSe-3G5 +-2. '73s-007 ^ . C ? R - C D 2 5 cf 5
"'4.97 7.6£e- ' ;C5 +-1.16e-00a

277. 3:> 7 .6 f - e -005 t-2 . ' 'Ve-C05
510.34 e.63e-00b «~S.32e-C07
533.14 7 .86e-CC5 f - 2 . 9 G e - C 0 7
650.37 8.66e-QC5 4--1.52e-C05

?.a-226 136. ID 5.88e-OC6 +-5.56e-003 l . JOe-»C07 1 or 1
Ac-229 Average: 2.73e-CC4 +-6 .~i$e- jy,' 6.13.5+COC 10 of 10

2 C 5 . 2 8 2 .1Se -OC4 + - 4 . 2 6 e - G 3 &
2 7 0 . 2 3 2.S7e-COi 4-4 . 66e- 006
3 2 7 . 6 4 1.97e-004 — 4.32e- :06
238 .32 2.656-004 +-1.59e-336
409 .51 1.67e-OC4 - -6 .95e-3C6



MOV 19 2002 12:26Ph REST 847S6S1991 p. 3

•la -224
31-212
Bi-2U

K - 4 C

TOTAL :

Energy
ikeV-

50. C 3
S5 .83
S J . 3 5

1C5 .52
12?. 9€
153.95
216.12
2 5 8 . 2 2
181 .52
4 5 2 . 5 4
4 5 4 . 3 3
473 .32
48: .01
552.51
555 . SC
702.78
7 2 0 . 2 9
755.3:
772 . 4.0
735.92
9 C 6 . 2 9
835.97
539.33
924 .51

1052 .27
1 D 6 4 . 3 7
1079 .14
1 S 9 4 X 6
1110.37
1155.50
1208.29
124". 23

4 C 3 . 0 0
7 9 - C . 7 C
911.07
S 6 4 . 6 C
£69.11
240 . 9£
727.17

Average:
609.31
V 6 6 . 3 c
334. C6

112C.30
1235.10
1377.70
1764 .50
1 4 6 0 . e 0

Ceii-rc. d
Channel C

^;ii^; = s;z^»~~'r — —

217.24
3 7 9 . cl
352. SO
4 4 3 . 6 1
539 .24
541.15
894 .^7

1 C 6 6 . 5 2
1535.61
,859.1?
L86h .51
197:. 92
1995.53
2 3 0 7 . 6 0
27?" . 9=:
238C .00
2 351. J 3
3094 .25
3164.02
3219.19
3 3 C 2 . 2 5
3423 .34
3435 .09
3703 .35
4305.59
435'. .09
4415.31
4477.79
4544 .73
4 ^ 2 6 . 7 9
4942 .10
5101.21

2
2
•5

2
3
1
7;
*

£

«
j
^
3
4
i

-

Net
o..r.t:n

5:1333
bt '563
2416C

5~°,(.
394-: 6
".5;;6"

2-28
10219
S415
1517
3541
422*
4775
654'*

mo 5
44"
2321
•7052
4 £72

11382
85i5
7864
3715
4325
1571
1597
2916
2665
1153
5744
2053
1415

.62e- 004 +-

. 28e-004 +-

.07e-C04 *-

.76e-004 -r-

.lie- 005 ^~

.-,56-304 +-

.31C-004 +-

. 22e-0'34 +-

. ? le-C34 +-

.06e-C^4 —

. i i s - O D i *-

.36&-C04 --

.336-00-1 --

.C2e -C04 --

.24e-COF. —

.530-003 uC

UN-C

Ur-
Car-.air.ty

1020
776

1130
1144
1218
1163
1285
1C39
798
457
£61
687
6C9
468
5C1
4 6 3
55 b
467
583
427
385
381
361
422
332
293
345
311
453
322
284
384

3.93e-006
3.99e-005
l.C5e-036
3.3Ce-006
1.42e-OC5
3 . x4e -CC6
I . c4e -C06
5.6 ' ie-CO'7

5.7S6-001

i .37e-C06
i .93e-C06
l .S6e-CC6
4 . 04e -CC€
fc . lie-CGS
1 . 35e-COw
1.98e-C3S

i/S

KCVC: PEAKS

c.-.
Ccuiiii

2125
1456
2314
23 = 7
2481
2377
2746
2132
1665

949
1213
1474
1294

957
1031

960
11S5

972
1251

866
761
761
730
895
70"
621
""25
54s
968
6417

593
333

a . 69e- 00
l .Cle-rOC
3.32e-OC

1.12e-t-Gl

Bkg.
Cour.cs

157/04
156J2S
26552s
2 7 3 ^ 4 6
3C9232
2S7287
ItO'C1?
18315C
".C4S1C

41056
63366
'.7883
57857
43972
43511
40721
43678
3 "? 2 6 8
45907
33121
2697:
24707
22762
25464
18C50
16389
18331
16531
23960
16534
13374
18539

'_
0
_

3

.-xra
(keV:

1.45
2.31
1.59
1.24
2 .^7
2 , 0 0
1.32
3.38
4 . 0 0
1.50
2 . 2 8
2.14
2 . C 8
2 . 5 9
2 .76
2 . 9 6
2. 14
3.03
1.75
2.51
2.65
2 . 3 5
3 .09
2 . 8 6
x < ' C

3 . 0 7
2 . 6 3
3.14
1.93
2 . 9 0
3.10
2.58

1 of 1
:- of 2
7 -Jf 7

1 c-f 1

Met
Garjna/se;

1.0176-0:3
3 . 61?e-»-OC;2
1 .492e-OC2
3. 057e-001
1 . V62e*OC2
i .428e^-001
1.3266-1-001
5 .124e+301
6.422e-t-00;
i .ca=e+ooi
2.759e+-001
3.453et -OCl
3 .94oe + 3Cl
6 .140e<-")Cl
1 ,316et- DC2
E . l C C e + O C l
2 .vC6eOCl
9 . 574e-OCi
5 . 6 7 C e + O C l
1.434e-:C2
l.] .Cle*-3C2
1 . 045e+202
1.298e-i-002
fe . 173e + OCl
3 . 21Se«-201
2 ,S36e- i -OCl
4 .374e + 'JCl
4 . 50664-001
1 . 977e-i-001
1. 7306+002
3.794ei -CQl
2 ,690e-hjO]
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1291
1365
-_4C2
'.408
1495
15Cn
1539
1543
1532
153S
1593
1621
1631
1633
1661
1693
1730
1833
1843

.10

.?<;

.05

.44

.33

.76

.C9

.£4

.52

.73

.26

.32

.IS

.59

.s:

.7*.

. 2 "

. ' *.

. u _

5240
5666
5732
5758
S1'17
6172
6291
6310
6470
6494
£512
6627
66C7
6699
67?2
6922
70*71
7513
7551

.37

.84

.46

.61

.IS

.03

.59

.97

.38

.27

.62

. C4

.16

.11

.23

.46
i n

.fcC

.7S

7711
3259
?232

i:.?-!.13
2 851
109S2
2135
2176
5551

12703
5936
4374
5133
1216
42r7
1361

16495
56i

ic-:i-:

23;
334
290
295
253
309
243
244
231
23 =
;:=i
256
2 = 4
24b
221
?15
2"
246
2S2

56?.
713
b9i
587
521
624
509
511
:89
440
533
551
558
51' 5
4C&
433
425
S.?S
451

129C&
14706
11554
11381
11540
:.3?62
?2tC
9J1G
9653
£4bl
6-93
10164
£81^
5332
7651
5S56
6550
73:0
5866

2
2
3
2
2
2
2
2
4
"V

3
•5
2
2
2
3
3
2
2

.74

.35

.09

.93

.40

.97

.89

.63

.€2

.05

.Ci

.14

. 39

.07

.99

.15

.25

.25

.S9

1
S
I
2
5
2
5
D

1

2
i_
1
1
2
1
-L

^
••>
2
2

.5C2e-i-CC2

.871S-C01

.[,26e+CC2

. S 678*002

.931e-rOOL

.27ie*002

.013e*C01

.'j:.Oe+COi
,3Qi52tOD2
.99ee*C32
.4l9e+:02
.i7ie*;o2
.2JOet302
.S51e*031
.05^6-002
.402e-CCl
.202e-CC2
.605e-001
.e4J6-OC2





MOV 19 2002 12:27PM t-i'JSI 847SS519S1 p.5

RSSI Hi:?h Rcssolu^ior. '3anrta Sf-ecitroscopy Analysis

CManr.ir Technology
GDR_C NMcLi.de Activi ty Surras ry

Staple 13: £ > 2 . 7 3 2 'ir5 P*c->Ccr 4 / - 3 2 / 9 3 - X C H'/(-

Satr.p.e Size 8.2?e*-C02 g I Spcccrjr. Fi_e . . h: \ycasp'3Cv .023752.sprri
5a-Tipl:rg Start 00-03-03 00: DO ! Counti::g Scare 11-15-3:-: 11:16
Sampling Stop O C - 0 0 - C ' O 00 :00 I Buildup Time C . O O e + C O C Hrs
Current -ate c:-00-03 0 0 : 0 0 I Decay rime [OFF] C . O C e + C D C :;rs

Ef f i c i ency f i l e . h : \ c d r \ e f - \ 5 C O n a r . e i f i Litra-y Pi le . . . H:\3i:R\lIB\UrhACK.L:a
;:: ;3O.ar : in. . . .u, 11:.. s *z Natural Series + K

i f . - I / [ 7 . ?le-00?.*;ir /-I ' .4; ;e+CC2 + 7 . 89e rOQl'SrVS . 95s-C jl] D 4 - 2 5 - C 2 12:00

Caraia Fraction Limit >-- . . . ' . : . O C * I Decay Li.Tiit <=. . . . 3 . C O O M a l d i v e s
Library Energy 7olerari.?ft. . . 2 . uC

FINAL ACVlVirf Kir-CRT

E::srcy Cone +- 1 .OCsigrra H a i f l f f e Peaks
Xuclicle i/ceV) JuC. /g ; (hrs i Four.d

3 .77e-005 — 9 . 9 1 = > - C C 7 2 . ' 7 4s- rOC2 i cf
5 4 . i C 3 . 7 7 e - O O E - - 2 . C 4 e - C C 6

154.21 3 .77e -QOt - -2 .S83-OC:
2 t 3 . 4 t " i . 7 V e - - D 0 5 - t - - l . i

Fr-223 Average: i . 3Se -004 - - 2 . 0 3 = - O C b 3 .63e -CCl 2 c± 5
5J .1C 1.05e-004 +-2.13e-OC5
8 9 . 4 7 4.9:e-OC-: --6.63a-005

;:-,"35 Average: 3.7ie-005 - -3 .3Se-OC7 5 . l 7 e + C l ^ 3 cf T
8 3 . 9 5 4 . 3 4 e - D 3 4 - -6 .05e-OC5

'.85.72 3 .6Ce-3Cr; +-3 .4Ce-C07
•""-.-227 50.1C 3.96e-:04 +-8.03e-005 4,J9e-f-CD2 1 of 2
71-.-234 Average: 2.44e-305 +-5.97e-OC5 5,78e+C02 2 cf 3

92.38 2.42e-:C5 f--5.39e-005
92.8C 2.46e-:C5 +-8.50e-005

Po-214 Average: 3.54e-DC4 t--5.50e-007 «.47e-CDL be: 6
74.82 .1.5Se-DC4 +-6.43e-C05
77.11 5.446-30!; *-4.33e-!;05
S7.jO 3.59e-''C4 +-B .23c-'J05
241.93 3.sye-J04 i-l.^le-COS
295.21 3.13^6-004 +-1.12e-C05
3bl.92 3.59e-CC4 +-6.S5e-C07

Pb-212 Average: 2.66e-CC4 4--5.29e-G07 1.066+001 5 of 5
74. S2 2.726-004 +-3.73e-005
77.11 2.72e-OC4 +-2.52e-005
37.30 7.5De-C05 +-4.78e-:35

238.^3 2.72C-CG4 +-5.1



MOV 19 2002

T1-20S
>^-^

l 'h-228

12: 28PM

30C. C3
Average:

74.
277.
= 10.
563.
6 6 0 .
215.

97
35
84
14
37
53

RSS1

2
^i

<~i
l

7
8
7
£
1

?a-234 Average: 4

Rs-226
Ac -22 8

Ra-22^
ti-212
&1-2U

x^

Fo-216
K - 4 C

94.
1240.

195.

66
5C
10

4
1

5
Average : 2

f

;09.
2 7 0 .
327 .
\ "X Z.3 JO .

409.
4 6 3 .
7 9 4 .
911.
S 6 4 .
969.
24-3 .
72-7.

veracj
609.
7 6 B .
934.

11.20.
1238.
1377.
I'?54.

8C-i.
1460.

2-
23
64
j ^.
51
C O
7C
C7
?0
^ _

= 8
17
e:
J „

:t
C c
;c
10
7 r
50
90
80-

t*

-_

n
c.

1
-%
A

2
T
<i

j
2
.^

1

3
]
•)
u

3
3
3
3
4
2
T

3473651991

.18e-004

.9Se-005

.33e-OC5

.3£e-CC5

.63e-005

.S3e-C0r

.6c? -005

.61e--004

.37e-OOS

.21e-006

.70fc -03d

.e3e-03S
, 7 0 e - O D 4
.15e- 004
.45e-0:4
, & 7 e - C D < :

i" Ce. f > " /. ODfe- V^ » %

.37e-004

.-?2e-C'J4

.28e-004

. 34G-G04

.370-004

.766-004

.lle-005

.55e--004

.31e-304
.22e-004
.71e-304
.Ofe-004
.4ie-004
.2?o-3C4
.82e-304
.C2a-304
. C O e - O O l
.24e-3G.T

+
«•
4

+

f

•r

•i

- 4 .
- 2 .
-1.
-2 .
-e.
-2 .
-1.

T-T.

-
-
+
J.

•t
J-

-
+

„

-
-
.
+

_̂

^~

-
-
-
-r

4-

-
4.

4.

4-

+

*" i .

__ 1

-4 .
-5 .
-5 .
-4.
_•! .

-4 .
i— i ,

-6.
-• 3 .
-2 .
1.

-3 .
-1.
-3.
-1.
-5.
-6 .
-4 .
-5.
~ -i. •

- ^i .

- f > .
- — . .

-S.
_ i

~CT'.L: ;. .C^e-OCl aCi./

13e-C-16
"3e- 007
16e-03=
77e-OC6
32e-D07
.96e-OC.7
52e-CC6
S5e-OC5
45e-OC6
<1te-CC6
70e-C05
£6e-C;S
76e-CG?
S56-CC6
£6e-006
22e-006
c a ,-. r> r *,„• 7 e — u L t
?5e-CC6
93<?-f .C6
i*9e-C06
05e-C06
30e-C56
42s-C06
2 4 C - C 0 6
843-C06
86B-C07
7 J & - C 0 7
37e -CC"
S3e-C'C-
S6a-00c
04a-tu>
123-006
S56-OC6
02e-OC3
986-OC6

g

5 . j9e -GC2 5

1.639-OC* '-
G .70e -OL '0 2

l . ^ D e + C C " 7 1
£ . 1 3 e + O C O 13

B . 6 9 e + C 0 1
1.31e+000 i
3.jl '«s-00i 7

4 . C c e - O O f > 1
• i . : .2a-013 1

Of 5

3t 1

Df 14

Of 1
cf 1C

of 1
Of 2
of

of 1
cf 1

UNKNOWN FFAK2

Ineray
,keVi

105. 52
125 . 96
258 .22
:B7.92
4 5 2 . 5 4
454 .33
4 7 9 . 5 2
^87.01
552 .51
S 6 5 . 5 C
7C2 .7S
720.25
755. 3C

Cej-.trcid Xer-
Ciianr.

443
539

1066
.595
1855
1366
157C
1=99
2307
2727
258C
2951
309-J

el

. 61
. ?4
.52
.61
.13
.51
.32
.83
.60
.95
.03
.43
.26

Ccur.rs

c,796
39458
10219

9415
1917
3541
4223
4773
6549

12105
44"7
2321
"7C52

Un-
certainty

11-. 4
1218
1C38
798
45?
=ei
687
6C9
468
SCI
463
555
467

c ,1
Counts

2357
2481
21S2
1635

949
1213
14V 4
1294

95^
1C31

960
1195

572

Bky . F;«,HK
Counts (kt>V;

27S046 1.2C
3C9232 2 . 4 7
183150 3.38
10461C 4 . C C

41066 1.5C
63366 2 .26
6T832 2.14
5785V 2.C 3
43972 2 . 6 9
43511 2 . ^ - J
40721 5 .96
43678 2 . / .4
37268 3 . 0 3

Net
Gam-tia/ aec

3.057e-001.
1 .7526^302
5.124e«O01
6.42ie*'JCl
1,48964-301
2.759e-3Cl
3 , 4 5 2 0 - 0 0 1
3.946e-r':Cl
6.14Ce-:Cl
l,316e-00;
5.10f,e-301
2 .7C6et3Dl
8.57>:e + SCl

p.6
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772
785
835
639
904

1G52
1C64
irj7'J
1CG4
-110
1153
12C8
1247
12S1
13c5
14G2
140?
1 V^ 6
15CS
1533
1543
1562
l:.8s
Iijr3

1621
1631
1533
1651
1633
1730
1333
1843

.40

. 52

.97

.83

.61

.27

.67

.14

.46

.87

.5C

.2?

.26

.40

. S<-

.C3

.44

. '.•< :•!

.76
" ̂ i

.64

.52

.78

.28

. 32

. 16

.99

.82

.74

.20

.71

.01

J164
321S
3423
3439
3703
4305
435"?
4415
447"
4544
4726
4942
5101
5240
5666
5732
5753
6117
6172
£291
S310
647C
C494
£512
kf-.i'l
£667
6693
'•792
6S22
7C?1
7513
7551

.02

.15

.34

.OS

.35

.65

.05

.31
~ -

. 7 j

. 7i

.1:

.21

. 37

.84

.48

.61

. 16

.03

.53

.9-

.3b

.27

.62

.C4

.36

.11

.23

. 46

.17

.SO

.75

4572
11332
7854
?715
4325
1^71
1557
2918
2565
1153
5744
2053
14x5
771:
329?
7232
12113
2b51
10082
2195
2176
ob51

12VC3
5y;.=
4374
513?
121c
4257
1361

16455
?6?

1 j 5 1 /

383
427
33J
351
422
332
295
345
311
453
322
254
3=4
23C
334
29'J
23:.
233
3:5
2 '13
244
261
23B
261
26e
284
P45
2il
215
237
2i8
232

1253
866
781
730
896
70C
621
^25
649
SSS
647
593
63?
562
•71 ;

:9;
5-i~
321
624
£39
511
389
440
53.3
551
59S
£23
448
45.3.
42b
539
4;1

459C7
33121
247C7
22762
25464
18C50
16369
1S331
1S5S1
23S60
16534
13&74
16539
129C6
14706
11554
1 1331
115JC
13S62
S2B^
S31C
9553
845?.
5 "93

1C 154
S312
S332
7651
6S35
P. 550
7JUU
5 565

1
T

2
3
2
2
3
2
3
1
2
3
2
T

2
;

2
*;

7

o
•-\
Z.

"*

^

3
2
2
^

2
3
3
2
2

.75

.51

.36

.eg

.66

.76
,C.'
.63
.14
. S3
.3C
.1C
.58
.74
1 c

.C9

.93

.4C

.97

.89

.63

.82

.05

.06

.14

.39

.07

.95

.15

.2o

.23

.99

5
1
1
1
5
3
2
4
4
1
1
3

2

-
6
,_

2
5
2
5
5
1
£j

_̂

1

1

2
1
3
4
2
2

.£70e+CCl

.434e+002

.04ce*002

.293e+002

.173e*001

.219e+001

.536e+OGl

.S'i'^e+OOl

.503e+C01.
,9'77e+001
.7306+002
. 7S4e+C01
.£3064001
.5]?.e+00^
.e^le-tCOl
.526e+302
.E67e+302
,931e+:01
.2"'4e+:02
.0 13e* 301
.CICe+DOl
.3C6et'JG2
.936e+002
.419e+C'C2
.l"le+OC2
,240e-*OC2
.SSle-t-CCl
.05:6-002
.4026-001
.S02e-C'J2
. SOSe^CCl
.64De-rCC2
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RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR C Nuclide Activity Summary

Sample ID: 023797 STS Pftl-32193-XC K-0/41-45

Sample Size .
Sampling Start
Sajnpling Stop .
Current Date.

Efficiency File.
ID

9.96e+002 g
.00-00-00 00-00

. . . .00-00-00 00:00

. . . .00-00-00 00:00

h:\gdr\eff\500mar.eff
50 Omar

Spectrum File .

Buildup Time. .
Decay Time [OFF] .

Library File. . .
ID. . . . U S

H: \PCASPEC\023797 .SPM
. . . 11-22-02 12; 13
. . . . O.OOe+000 Hrs
. . . . O.OOe+000 Hrs

.h:\gdr\lib\nuthk.lib
Th Natural Series +• K

Eff.= l/[7.31e-002*En's-2.40e+000 •*• 7.89e4001*EnA8.95e-001] 04-26-02 12:00

Gamma Fraction Limit >= ... 71.00 % | Decay Limit < = . . . . 8.000 Halflives
Library Energy Tolerance. . . 1.20

FINAL ACTIVITY REPORT

Energy
Nuclide (keV)

K-4C 1460.80

TOTAL:

Cone +- l.OOsigma Half life Peaks
(uCi/g ) (hrs) Found

9.56e-006 +-3.33e-007 1.12e+013 1 of 1

9.56e-006 uCi/g

UNKNOWN PEAKS

Energy
(keV)

50.
238.
295.
338.
351.
526.
583.
609.
911.
969.

1765.

74
56
18
27
90
76
23
32
44
45
12

Centroid
Channel

220
986
1217
1393
1448
2162
2392
2498
3731
3967
7213

.16

.34

.29

.05

.68

.00

.33

.77

.21

.83

.62

Net Un- C.L.
Counts Certainty Counts

390
2051
561
375
901

16772700
703
722
453
258
145

54
93
56
48
54
4096
45
43
34
33
16

101
167
104
90
90
72
74
69
53
60
23

Bkg.
Counts

630
1338
543
427
411
205
242
2C4
125
164
22

FWHM
(keV)

1
1
1
1
2
0
2
2
2
2
2

.47

.89

.80

.84

.26

.25

.75

.23

.99

.11

.85

Net
Gamma /sec

1
1
4
3
7
2
9
1
9
5
5

.073e+001

.376e+001

.338e+000

.218e-(-000

.979e+000

.087e+005

.562e+000

.020e+001

.149e+000

.5C5e+000

.285e+000

TOTPL P.08
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DEC-02-2QB2 12:31 STS

DEC 02 2002 11:58RM RSSI
847 279 2535 P.07/08

8479651991 p.7

RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR_C Nuclide Activity Summary

Sample ID: 023798 STS P#1-32193-XC E-I/5-7

Sample Size 8.14e+002 g I Spectrum File . . H:\PCASPEC\023798.SPM
Sampling Start 00-00-00 00:00 | Counting Start 11-22-02 13:37
Sampling Stop 00-00-00 00:00 | Buildup Time O.OOe+000 Hrs
Current Date 00-00-00 00:00 | Decay Time [OFF] O.OOe+000 Hrs

Efficiency File.h:\gdr\eff\500mar.eff I Library File. . . .h:\gdr\lib\nuthk.lib
ID SOOmar | ID U & Th Natural Series + K

Eff.= l/[7.31e-002*En~-2.40e+000 + 1.89e+001*En*8.95e-001] 04-26-02 12:00

Gamma Fraction Limit >= ... 71.00 % I Decay Limit <=. . . . 8.000 Halflives
Library Energy Tolerance. . . 1.20

FINAL ACTIVITY REPORT

Energy Cone +- l.OOsigma Halflife Peaks
Nuclide (keV) (uCi/g ! (hrs) Found

K-40 1460.80 9.47e-006 +-3.74e-007 1.12e+013 1 of 1

TOTAL: 9.47e-006 uCi/g

UNKNOWN PEAKS

Energy Centroid
(keV) Channel

Net Un-
Counts Certainty

50.88
238.50
295.17
338.36
351.88
583.18
609.36
911.41
969.19
1120.59
1764.85

220.72
986.10
1217.27
1393.42
1448.58
2392.13
2498.95
3731.07
3966.80
4584.38
7212.52

337
1503
618
309
1184
530
846
387
164
161
142

58
86
53
46
58
40
44
31
33
26
14

C.L.
Counts

113
156
97
87
95
67
68
50
62
48
10

Bkg. FWHM Net
Counts (keV) Gamma/sec

676
1281
469
403
412
208
204
108
184
104
5

1.58 9.214e+000
2.01 1.008e+001
1.78 4.779e+000
1.71
2.01
2.73
2.31
2.37
2.13
2.67
2.89

2.652e+000
1.048e+001
7.208e+000
1.196e+001
7.816e+000
3.499e+000
3.910e+OOD
5.175e+OOD
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DEC-02-c.'ULU' 12:31 STS

DEC 02 2002 1 1 : 5 8 R M RSSI
847 2"9 2535

8479651991 p.6

RSSI High Resolution Gairana Spectroscopy Analysis

Quantum Technology
GDR C Nuclide Activity Summary

Sample ID: 023799 STS P#1-32193-XC E-J/7-9

Sample Size .
Sampling Start. .
Sampling S*~op
Current Da~e. . .

Efficiency File.h:
ID

. . . . 7.30e+002 g

. . .00-00-00 00:00
00-00-00 00-00

. . .00-00-00 00:00

\gdr\eff\50Cmar.eff
50 Omar

Spectrum File . .

Decay Time [OFF] .

Library File. . .
ID U 4

H: \PCASPEC\023799 . SEM
. . . 11-22-02 14:41
. , . 0 OOe+000 Hrs
. . . . 0. OOe+000 Hrs

.h:\gdr\lib\nuthk.lib
Th Natural Series + K

Eff.= l/[7.31e-002*EnA-2.40e+000 + 7.89e+001*EnA8.95e-001] 04-26-02 12:00

Gamma Fraction Limit >= . . . 71.00 % | Decay Limit < = . . . , 8.000 Halflives
Library Energy Tolerance. . . 1.20

FINAL ACTIVITY REPORT

Nuclide

Pb-214

Ra-226
K-40

TOTAL:

Energy
(keVJ

Average:
241.98
295.21
351.92
186.10
1460.80

Cone +- l.OOsigma
(uCi/g )

Halflife
(hrs)

Peaks
Found

1.15e-006 +-4.04e-008 4.47e-001
1.03e-006 +-1.45e-007
1.10e-006 +-8.02e-008
1.18e-006 +-4.94e-008
2.06e-008 +-4.48e-009 1.40e+007
7.33e-006 +-3.78e-007 1.12e+013

8.50e-006 uCi/g

3 of

1 of
1 of

6

UNKNOWN PEAKS

Energy
(keV)

50.82
238.77
583.22
609.33
S11.49
1120.71
1764.98

Centroid
Channel

220.48
987.19
2392.29
2498.79
3731.41
4584.89
7213.07

Net Un-
Counts Certainty

C.L. Bkg. FWHM Net
Counts Counts {keV) Gamma/sec

369
1595
479
953
293
173
161

45
78
36
46
29
27
18

82
138
57
71
48
50
25

439
844
146
212
100
108
26

1.71
2.45
2.18
2.25
2.18
2.31
2.47

l.Olle+001
1.071e+001
6.515e+000
1.347e+001
5.918e+000
4.201e+000
5.868e+000



KK - LL.5/32 - 38



JHM 2GG3 b: 19HM

RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR_C Nuclide Activity Suiranary

Sample ID: 030051 STS KK-LL.5/32-38

Sample Size 8.20e+002 g I Spectrum File . . h:\pcaspec\030051.spm
Sampling Start 00-00-00 00:00 1 Counting Start 01-14-03 14:34
Sampling Stop 00-00-00 00:00 I Buildup Time O.OOe + 000 Mrs
Current Date 00-00-00 00:00 | Decay Time [OFF] O.OOe-t-000 Krs

efficiency File.h:\gdr\eff\500mar.eff I Library File. . . .h:\gdr\lib\nuthk.lib
ID SOOmar I ID U & Th Natural Series -r K

Ef£.= l/[7.31e-002*EnA-2.40e+000 + 7 .896*OCl*En~6 ,95e-001] 04-26-02 12:00

Gamma Fraction Limit >= . . . 71.00 % 1 Decay Linit <=. . . . 8.000 Halflives
Library Energy Tolerance. . . 1.20

FINAL ACTIVITY REPORT

Energy Cone +- l.OOsigma Half Life Peaks
Nuclide (keV) (uCi/g ) (hrs) Found

Fb-214 Average: 3.02e-007 +-3.37e-OC8 4.47e-001 3 of 6
241.98 7.85e-007 +-1.32e-Q07
295.21 8.43o-007 +-6.48e-Q08
351.92 7.87e-007 +-4.14e-008

K-40 1460.80 9.17e-006 +-3.83e-007 1.12e+013 1 of 1

TOTAL: S.58e-006 uCi/g

UNKNOWN PEAKS

Energy Centroid
(keV) Channel

Net Ur.-
Counts Certainty

51.70
238.63
338.41
510.86
583.01
609.23
910.99
'.120.32
.764.44

218.91
983.30

1391.30
2096.50
2391.51
2493.75
3732.65
4588.58
7222.30

464
1163
250
131
322
749
223
155
130

47
57
43
35
32
36
27
24
16

C.L.
Counts

85
117
83
65
54
47
45
42
20

Bkg. FWHM Net
Counts (keV) Gamma/sec

421
682
348
196
147
107
92
80
17

2.01
.64
.78
,99

1.224e+001
7.806e+000
2.146e+000
1.5B7e+000

1.75 4.378e+000
85
73
63

2.59

1.059e+001
4.44164-000
3.763e-i-000
4.737e+000



S - 9 (test pit)



JHM 14 b : 1 9 H M KSbl (J *t / t) O D i

RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR_C Nuclide Activity Summary

Sample ID: 030052 STS S-9

Sample Size 5.73e+002 g Spectrum File . . H:\PCASPEC\030052.SPM
Sampling Start QG-DO-00 00:00 Counting Start 01-14-03 15:36
Sampling Stop 00-00-00 00:00 Buildup Time O.OOe+000 Hrs
Current Date 30-00-00 00:00 Decay Time [OFF] O.OOe+000 Hrs

Efficiency File.h:\gdr\eff\500mar.eff Library File. . . .h:\gdr\lib\nuthk.lib
ID SOOmar ID U & Th Natural Series + K

Eff.= l/[7.31e-002*En'-2.40e+000 -r 7.89e+001*En~8.95e-OCl] 04-26-02 12:00

Garrr.a Fracticn Limit >= . . . 71.00 % I Decay Limit < = . . . . 8 .000 Half lives
Library Energy Tolerance. . . 1.20

FINAL ACTIVITY REPORT

Energy Ccnc +- l.OOsigma Halflife Peaks
Mcclide (keV) (uCi/g ) (hrs) Found

Ei-214 Average: 1.99e-OD5 ^-2.28e-007 3.32e-001 8 of 10
609.31 1.75e-005 4-2.72e-007
727.17 5.69e-005 +-1.05e-006
76B.36 1.74e-005 +-1.59e-006
934.06 1.51e-005 +-2.41e-006

1120.30 1.86e-005 +-6.97e-007
1236.10 2.04e-005 -t--1.63e-006
1377.70 1.76e-005 *-2.54e-006
1764.50 2.23e-005 ^-7.82e-007

Fb-212 Average: 8.68e-005 +-3.28e-007 l.OGetOOl 6 of 6
74.82 8.22e-005 +-1.91e-006
77.11 6.74e-005 -t--1.27e-006
87.30 3.65e-005 +-1.70e-006

115.19 9.10e-005 -t--2.02e-G05
238.63 9.07e-005 4-3.56e-007
300.09 8.46e-005 +-2.54e-006

Fb-214 Average: 1.93e-005 -i-2.17e-007 4.47e-001 4 of 6
87.30 1.94e-005 +-2.93e-006
241.98 1.946-005 +-9.98e-007
295.21 1.90e-005 t-4.68e-007
351.92 1.94e-005 -f-2.54e-007

Ac-228 Average: 9.14e.-005 +-4.23e-007 6.13e-i-000 10 of 10
89.95 1.15e-004 +-5.28e-006
93.35 5.18e-005 +-3.906-006
209.28 7.28e-005 +-2.13e-006
270.23 8.82e-005 +-2.54e-006
327.64 7.43e-005 +-2.55e-006



JHh 14 b : 1 U H M I H 4 / H 1 b b 1 p. 4

Ra-225
Ra-224
K-40

338
463
794
911
969
136
240
1460

TOTAL :

.32 9

.00 8

.70 8

.37 9

.11 9

.10 3

.98 1

.80 1

3

-15e-005
.27e-005
.22e-005
.49e-005
.58e-005
.38e-007
.19e-004
.Sle-OCS

.52e-004

+-9.356-007
+-2. 096-006
t--2.23e-006
-i-6.77e-007
+-9.10e-007
+-2. 736-008
+-1. 896-006
+-1.066-OC6

uCi/g

1.40e+007
S. 69e+001
1.126+013

1
1
1

of 1
Of

Of

1
1

UNKNOWN PEAKS

Energy
(<eV)

51.
129.
153.
277.
439.
510.
562.
533.
755.
763.
772.
785.
830.
835.
640.
860.
904.
964.
1078.
1094.
1407.
1495.
1580.
1588.
1592.
1620.
1630.
1633.
1729.
1847.

60
03
39
39
44
59
41
11
15
43
29
71
63
63
19
52
44
73
83
19
71
67
70
12
43
49
53
40
65
49

Cenzrold
Cnannel

218
535
636
1141
1681
2095
2307
2391
3095
3129
3165
3220
3404
3424
3443
3526
3705
3952
4418
4481
5763
6123
6471
6501
6519
6633
6574
6706
7080
7561

.47

.31

.76

.80

.75

.37

.25

.94

.40

.27

.49

.37

.04

.51

.15

.26

.85

.40

.94

.76

.69

.34

.03

.38

.00

.71

.79

.94
,C4
.89

Net
Counts

10737
6773
2293
5416
3120
11680
1195
38759
911
364
1951
9.31
508
1778
1205
4593
617
4877
446
55S
348
496
412

2316
1345
693
565
300
532
320

Un- C.L.
certainty Counts

255
399
327
325
183
200
142
249
131
122
116
111
103
93
92
1H
11C
99
73
72
£5
66
66
68
67
71
77
61
52
54

477
810
662
683
362
351
286
317
268
256
228
221
214
170
180
198
231
146
147
143
132
132
136
99
119
135
154
125
98
108

Bkg . FWHM
Counts (keV)

12583
31552
24190
14530
6291
5454
3933
4632
3167
2421
2052
2449
1591
1456
1257
1668
1652
935
923
842
711
737
519
443
457
752
658
511
37B
457

1
1
1
2
1
2
1
1
1
1
2
-i
•_
2
2
2
2
2
2
1
2
1
2
2
2
1
2
2
1
2

.92

.63

.52

.01

.74

.01

.86

.93

.74

.67

.09

.91

.93

.03

.75

.08

.23

.19

.69

.75

.35

.91

.60

.71

.43

.90

.17

.36

.70

.07

Met
Gamma /sec

2.
4.
1.
4.
T

1.

1.

5.
1.
6.
3.
1.
9.
3.
2.
3.
1.
1.
1.
1.
1.
1 .

1.
7.
4.
3.
3.
1.
1.
1.

846e+002
248e+001
357e+001
006e+Q01
129e+001
415e+002
574e+001
271e+002
556e+301
525e+300
400e+001
5486+001
445e+000
324e+001
264e+001
813e+001
2336+001
0366+002
047e+001
326e+001
036e+001
559e+001
361e+001
6816+001
4716+001
0156+001
277e+001
023e+001
904e+001
2156+001



STS CONSULTANTS

APPENDIX I

USEPA Contract Laboratory Analytical Data

THE INFRASTRUCTURE IMPERATIVE
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USEPA Contract Laboratory Analytical Data is to be provided by the USEPA

STS CONSULTANTS

THE INFRASTRUCTURE IMPERATIVE



STS CONSULTANTS

APPENDIX J

Air Monitoring Results

a. Perimeter Air Monitoring
b. Personal Air Monitoring

THE INFRASTRUCTURE IMPERATIVE
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a. Perimeter Air Monitoring
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THE INFRASTRUCTURE IMPERATIVE



Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
341 East Ohio Street Project- Chicago, IL

North Monitor Week#1 10/7/02-10/11/02 (High Volume)

Date
10/7/02
10/8/02
10/9/02

10/10/02
10/11/02

Time Sampled
(minutes)

0
200
443
251
499

Effluent Concentration
in uCi/ml

O.OOE+00
9.78E-16

O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Win / Day

O.OOE+00
1.96E-13

O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Work - Training Day

1393 9.78E-16 1.96E-13

= £ Tt|l C|

EqA.9NUREG1400

South Monitor

Time Weighted Weekly

Effluent Concentration (North); 1.40E-16 uCi/ml
Percentage of Release Limit of = 3.51%

Date
10/7/02
10/8/02
10/9/02

10/10/02
10/11/02

Time Sampled
(minutes)

0
212
455
237
492

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
1.05E-15
2.74E-15
8.80E-16

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
4.78E-13
6.49E-13
4.33E-13

Comments
No Work - Training Day

1396 4.67E-15 1.56E-12

Time Weighted Weekly

Effluent Concentration (South)' 1.12E-15 uCi/ml
EqA.9NUREG1400

East Monitor

Percentage of Release Limit of =
4E-15uCi/ml

27.94%

Date
10/7/02
10/8/02
10/9/02

10/10/02
10/11/02

Time Sampled
(minutes)

0
207
422
236
489

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Work - Training Day

1354 O.OOE+00 O.OOE+00

IT,

EqA.9NUREG1400

Time Weighted Weekly

Effluent Concentration (East) • O.OOE+00 uCi/ml
Percentage of Release Limit of -
4E-15uCi/mt

0.00%



West Monitor

Date
10/7/02
10/8/02
10/9/02

10/10/02
10/11/02

Time Sampled
(minutes)

0
207
443
254
480

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
1.81E-15
1.84E-15

O.OOE+00

Concentration x
Sample Win / Day

O.OOE+00
O.OOE+00
7.13E-13
4.67E-13

O.OOE+00

Comments
No Work - Training Day

1384 3.45E-15 1.18E-12

Time Weighted Weekly

Effluent Concentration (West) • 8.63E-16 uCi/ml
Percentage of Release Limit of = 2133%



c
Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

Weekl October 7, 2002 - October 11, 2002

Sample

ID

date

sampled
start
time

stop
time

total
time

sampled

cubic
ft/mln
(CFM)

sample
volume

analyzed

No Work on 10/7/02 - Training Only
N2001
S2001
E2001
W1001
N2002
S2002
E2002
W2002
N2003
S2003
E2003
W2003
N2004
S2004
E2004
W2004

10/8/02
10/8/02
10/8/02
10/8/02
10/9/02
10/9/02
10/9/02
10/9/02

10/10/02
10/10/02
10/10/02
10/10/02
10/11/02
10/11/02
10/11/02
10/11/02

1:25pm
1:20pm
1:23pm
1.25pm
7:22am
7:05am
7:40am
7:24am
7: 13am
7:27am
7:27am
7: 10am
7:00am
7: 10am
7:12am
7: 15am

4:45pm
4: 52pm
4:50pm
4: 52pm
2:45pm
2:40pm
2:42pm
2: 47pm
11:24am
11:24am
11:23am
11:24am
3: 19pm
3:22pm
3:21 pm
3: 15pm

200
212
207
207
443
455
422
443
251
237
236
254
499
492
489
480

62
60
47
52
57
51
46
51
55
56
55
52
48
56
52
55

1.23E-»-07
1.26E+07
9.64E+06
1.07E+07
2.50E+07
2.30E+07
1.92E+07
2.24E+07
1.37E+07
1.32E+07
1.29E+07
1.31E+07
2.37E+07
2.73E-»-07
2.52E+07
2.62E+07

day after analysis
date

analyzed

10/9/02
10/9/02
10/9/02
10/9/02

10/10/02
10/10/02
10/10/02
10/10/02
10/11/02
10/11/02
10/11/02
10/11/02
10/14/02
10/14/02
10/14/02
10/14/02

gross
counts

39
55
42
39

241
99

123
175
134
170
163
139

18
24
14
18

bkg
counts

13
13
13
13
12
12
12
12
9
9
9
9

12
12
12
12

net
cpm

0.86667
1.4

0.96667
0.86687
7.63333

2.9
3.7

5.43333
4.16667
5.36667
5.13333
4.33333

0.2
0.4

0.06667
0.2

f* • it(xiiicwiuauor
In uCI/ml

2.54E-14
4.00E-14
3.61 E-14
2.93E-14

1.1E-13
4.546E-14
6.933E-14
8.748E-14
1.098E-13
1.471E-13
1.439E-13
1.193E-13
3.037E-15
5.281 E-1 5
9.537E-16
2.756E-15

four day analysis
date

analyzed

10/14/02
10/14/02
10/14/02
10/14/02
10/14/02
10/14/02
10/14/02
10/14/02
10/15/02
10/15/02
10/15/02
10/15/02
10/16/02
10/16/02
10/16/02
10/16/02

gross
counts

13
11
11
10
11
14
12
15
10
14
9

13
10
12
9

10

*8
counts

12
12
12
12
12
12
12
12
11
11
11
11
10
10
10
10

net
cpm

0.033
0
0
0
0

0.067
0

0.1
0

0.1
0

0.067
0

0.067
0
0

Concentration
in uCI/ml

9.78E-16
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
1.05E-15

O.OOE+00
1.61 E-1 5

O.OOE+00
2.74E-15
O.OOE+00
1.84E-15

O.OOE+00
8.80E-16
O.OOE+00
O.OOE+00

SofUmlt
4.00E-15

uCI/ml

24.45%
0.00%
0.00%
0.00%
0.00%

26.13%
0.00%

40.25%
0.00%

68.52%
0.00%

45.90%
0.00%

22.00%
0.00%
0.00%



Area Air Monitoring Summary Sheet - Weakly Effluent Concentration Report
341 East Ohio Street Project- Chicago, IL

North Monitor Week#2 10/14/02-10/18/02 (High Volume)

Date
10/14/02
10/15/02
10/16/02
10/17/02
10/18/02

Time Sampled
(minutes)

408
438
403
494
362

Effluent Concentration
in uCi/ml

1.26E-15
O.OOE+00
6.02E-16

O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

5.14E-13
O.OOE+00
2.43E-13

O.OOE+00
O.OOE+00

Comments

2105 1.86E-15 7.57E-13

Time Weighted Weekly

Effluent Concentration (North) • 3.59E-16 uCi/ml
Eq A.9 NUREG 1400

South Monitor

Percentage of Release Limit of =
4E-15uCMnl

8.99%

Date
10/14/02
10/1 5/02
10/16/02
10/17/02
10/18/02

Time Sampled
(minutes)

410
244
399
504
376

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments

Shut down eariy on 10/15/02
due to mechanical failure in
pump

1933 O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (South) < O.OOE+00 uCi/ml
Percentage of Release Umitof =
4E-15uCi/mt

0.00%

East Monitor

Date
10/14/02
10/15/02
10/16/02
10/17/02
10/18/02

Time Sampled
(minutes)

406
446
398
498
369

Effluent Concentration
in uCi/ml

O.OOE+00
5.78E-16
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
2.58E-13
O.OOE+00
O.OOE+00
O.OOE+00

Comments

2117 5.78E-16 2.S6E-13

"avn Time Weighted Weekly

Effluent Concentration (East) • 1.22E-16 uCi/ml
Percentage of Release Umit of =
4E-15uCi/mi

3.04%



West Monitor

Date
10/14/02
10/15/02
10/16/02
10/17/02
10/18/02

Time Sampled
(minutes)

408
425
430
509
372

Effluent Concentration
in uCi/ml

1.71E-15
O.OOE+00
5.22E-16
9.16E-16

O.OOE+00

Concentration x
Sample Win / Day

6.98E-13
O.OOE+00
2.24E-13
4.66E-13
O.OOE+00

Comments

'•vg

EqA.9NUREG1400

2144 3.15E-15 1.39E-12

Time Weighted Weekly

Effluent Concentration (West) • 6.48E-16 uCi/ml
Percentage of Release Limit of = 16.19%



Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

Week 2 October 14, 2002 - October 18, 2002

Sample
ID
N2005
S2005
E2005
W1005
N2006
S2006
E2006
W2006
N2007
S2007
E2007
W2007
N2008
S2008
E2008
W2008
N2009
S2009
E2009
W2009

date
sampled
10/14/02
10/14/02
10/14/02
10/14/02
10/15/02
10/15/02
10/15/02
10/15/02
10/16/02
10/16/02
10/16/02
10/16/02
10/17/02
10/17/02
10/17/02
10/17/02
10/18/02
10/18/02
10/18/02
10/18/02

start
time

7:30am
7:32am
7:34am
7:36am
7:27am
7:20am
7:20am
7:25am
7:40am
7:36am
7:37am
7:30am
7:08am
7:02am
7:06am
7:00am
7:10am
6: 59am
7:05am
6: 58am

stop
time

2; 18pm
2:22pm
2:20pm
2:24pm
2:45pm
11:24am
2: 46pm
2: 30pm
2:23pm
2: 15pm
2.15pm
2: 40pm
3:22pm
3:26pm
3:24pm
3:29pm
1:12pm
1:15pm
1:14pm
1:10pm

total
time

sampled
408
410
406
408
438
244
446
425
403
399
398
430
494
504
498
509
362
376
369
372

cubic
ft/mln
(CFM)

47
52
48
52
51
52
47
51
50
50
46
54
52
46
47
52
50
60
48
53

sample
volume

analyzed
1.90E+07
2.11E+07
1.93E+07
2.10E+07
2.21 E+07
1.26E+07
2.08E+07
2.15E+07
2.00E+07
1.98E+07
1.81 E+07
2.30E+07
2.55E+07
2.30E+07
2.32E+07
2.62E+07
1.79E+07
2.24E+07
1.76E+07
1.95E+07

day after analysis
date

analyzed
10/15/02
10/15/02
10/15/02
10/15/02
10/16/02
10/16/02
10/16/02
10/16/02
10/17/02
10/17/02
10/17/02
10/17/02
10/18/02
10/18/02
10/18/02
10/18/02
10/21/02
10/21/02
10/21/02
10/21/02

gross
counts

77
55
72
68

186
168
212
226

31
25
28
20

173
140
146
103

16
11
16
14

bkg
counts

11
11
11
11
10
10
10
10
10
10
10
10
9
9
9
9

11
11
11
11

net
cpm

2.2
1.46667
2.03333

1.9
5.86667
5.26667
6.73333

7.2
0.7
0.5
0.8

0.33333
5.46667
4.36667
4.56667
3.13333
0.16667

0
0.16687

0.1

Concentration
In uCl/ml
4.17E-14
2.50E-14
3.80E-14
3.26E-14
9.55E-14
1.51E-13
1.17E-13
1.21E-13
1.26E-14
9.12E-15
1.19E-14
5.22E-15
7.74E-14
6.85E-14
7.10E-14
4.31 E-1 4
3.35E-15
O.OOE+00
3.42E-15

1.845E-15

four day analysis
date

analyzed
10/18/02
10/18/02
10/18/02
10/18/02
10/21/02
10/21/02
10/21/02
10/21/02
10/21/02
10/21/02
10/21/02
10/21/02
10/22/02
10/22/02
10/22/02
10/22/02
10/23/02
10/23/02
10/23/02
10/23/02

gross
counts

11
8
9

12
8

10
12
6

12
10
9

12
t3
11
12
15
9

12

bkg
counts

9
9
9
9

11
11
11
11
11
11
11
11
13
13
13
13
13
13

13 13
11 13

net
cpm
0.087

0
0

0.1
0
0

0.033
0

0.033
0
0

0.033
0
0
0

0.067
0
0
0
0

_ ..Concenirauon
In uCl/ml

1.26E-15
O.OOE+00
O.OOE+00
1.71E-15

O.OOE+00
O.OOE+00
5.78E-16
O.OOE+00
6.02E-16
O.OOE+00
O.OOE+00
5.22E-16
O.OOE+00
O.OOE+00
O.OOE+00
9.16E-16
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

% of Limit
4.QOE-1S

uCl/ml

31.62%
0.00%
0.00%

42.86%
0.00%
0.00%

14.46%
0.00%

15.04%
0.00%
0.00%

13.05%
0.00%
0.00%
0.00%

22.91%
0.00%
0.00%
0.00%
0.00%



Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #3 10/21/02-10/25/02 (High Volume)

Date
10/21/02
10/22/02
10/23/02
10/24/02
10/25/02

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Win / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Work During Week
Of 10/21/02-10/25/02

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (North) • O.OOE+00 uCi/ml
Percentage of Release Limit of =
4E-15uCi/ml

0.00%

South Monitor

Date
10/21/02
10/22/02
10/23/02
10/24/02
10/25/02

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Win / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Work During Week
Of 10/21/02-1 0/25/02

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (South) = O.OOE+00 uCi/ml
EqA.9NUREG 1400

East Monitor

Percentage of Release Limit of =
4E-15uCi/ml

0.00%

Date
10/21/02
10/22/02
10/23/02
10/24/02
10/25/02

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Work During Week
of 10/21/02-10/25/02

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (East)' O.OOE+00 uCi/ml
Percentage of Release Limit of =
4E-15uCi/ml

0.00%



West Monitor

Date
10/21/02
10/22/02
10/23/02
10/24/02
10/25/02

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00

O.OOE+00
O.OOE+00
O.OOE+00

O.OOE+00

Comments
No Work During Week
of 10/21/02-1 0/25/02

ST.
EqA.9NUREG14OO

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (West) = O.OOE+00 uCi/ml
Percentage of Release Limit of = 0.00%



Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Weeks October 21,2002 • October 25,2002

Sample
ID

date
sampled

start
time

stop
time

total

time
sampled

cubic
ft/rnin
(CFM)

sample
volume

analyzed

day after analysis

date
analyzed

gross
counts

bkg

counts

net

cpm
Concentrator

in uCi/ml

four day analysis
date

analyzed
gross
counts

bkg

counts

net

cpm

Concentration

in uCi/ml

% of Limit
4.00E-15

uCi/ml

No Work during week of October 21 - 25, 2002



Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

North Monitor Week #4 10/28/02-11 /1 /02 (High Volume)

Date
10/28/02
10/29/02
10/30/02
10/31/02
11/1/02

Time Sampled
(minutes)

423
432

0
0
0

Effluent Concentration
in uCi/ml

5.51 E-16
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

2.33E-13

O.OOE+00
O.OOE+00
O.OOE+00

O.OOE+00

Comments

No Work 10/30-1 1/1

855 5.51 E-16 2.33E-13

Time Weighted Weekly

Effluent Concentration (North) = 2.73E-16 uCi/ml
Percentage of Release Limit of =
4E-15uCi/ml

6.82%

South Monitor

Date
10/28/02
10/29/02
10/30/02
10/31/02
11/1/02

Time Sampled
(minutes)

432
435

0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00

O.OOE+00
O.OOE+00
O.OOE+00

Comments

No Work 10/30-1 1/1

867 O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (South) = O.OOE+00 uCi/ml
EqA.9NUREG1400

East Monitor

Percentage of Release Limit of =
4E-15uCi/ml

0.00%

Date
10/28/02
10/29/02
10/30/02
10/31/02
11/1/02

Time Sampled
(minutes)

427
413

0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
1.17E-15

O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
4.83E-13
O.OOE+00
O.OOE+00
O.OOE+00

Comments

No Work 10/30-1 1/1

840 1.17E-15 4.83E-13

Time Weighted Weekly

Effluent Concentration (East) = 5.75E-16 uCi/ml
Percentage of Release Limit of =
4E-15uCi/ml

14.38%



West Monitor

Date
10/28/02
10/29/02
10/30/02
10/31/02
11/1/02

Time Sampled
(minutes)

418
438

0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00

O.OOE+00
O.OOE+00

Comments

No Work 10/30-1 1/1

856 O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (West) = O.OOE+00 uCi/ml
EqA.9NUREG1400 Percentage of Release Limit of = 0.00%



Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 4 October 28,2002 - November 1,2002

Sample
ID
N2010
S2010
E2010
W1010
N2011
S2011
E2011
W2011

date
sampled

10/28/2002
10/28/2002
10/28/2002
10/28/2002
10/29/2002
10/29/2002
10/29/2002
10/29/2002

start
time

7:10am
7:03am
7:05am
7: 12am
7:06am
7:05am
7:27am
7:04am

stop
time

2: 13pm
2: 15pm
2: 12pm
2: 10pm
2: 18pm
2:20pm
2:20pm
2:22pm

total
time

sampled
423
432
427
418
432
435
413
438

cubic
ft/min
(CFM)

52
55
47
47
49
42
50
52

sample
volume

analyzed
2.18E-I-07
2.35E+07
1.99E+07
1.95E+07
2.10E+07
1.81E+07
2.05E+07
2.26E+07

No Worsen 10/30/02

No Work on 10/31/02

No Work on 11/1/02

day after analysis
date gross

analyzed counts
10/29/2002 20
10/29/2002 26
10/29/2002 22
10/29/2002 24
10/30/2002 18
10/30/2002 26
10/30/2002 37
10/30/2002 34

bkg net
counts cpm

8 0.4
8 0.6
8 0.46667
8 0.53333
9 0.3
9 0.56667
9 0.93333
9 0.83333

Concentratior
in uCi/ml

6.61 E-1 5
9.19E-15
8.46E-15
9.87E-15
5.16E-15
1.13E-14
1.64E-14
1.33E-14

four day analysis
date gross b

analyzed counts coi
11/1/2002 9
11/1/2002 8
11/1/2002 8
11/1/2002 7
11/4/2002 9
11/4/2002 10
11/4/2002 14
11/4/2002 9

<g net Concentration
nts cpm in uCi/ml

8 0.033 5.51 E-1 6
8 0 O.OOE+00
8 0 O.OOE+00
8 0 O.OOE+00

12 0 O.OOE-t-00
12 0 O.OOE+00
12 0.067 1.17E-15
12 0 O.OOE+00

% of Umit
4.00E-15

uCi/ml

13.78%
0.00%
0.00%
0.00%
0.00%
0.00%

29.36%
0.00%



Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #5 11/4/02-11/8/02 (High Volume)

Date
11/4/02
11/5/02
11/6/02
11/7/02
11/8/02

Time Sampled
(minutes)

0
0
0
0

411

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
1.13E-15

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
4.64E-13

Comments
NO WORK TODAY
NO WORK TODAY
NO WORK TODAY
NO WORK TODAY

411 1.13E-15 4.64E-13

£TS

EqA.9NUREG1400

South Monitor

Time Weighted Weekly

Effluent Concentration (North) = 1.13E-15 uCi/ml
Percentage of Release Limit of =
4E-15uCi/ml

28.25%

Date
11/4/02
11/5/02
11/6/02
11/7/02
11/8/02

Time Sampled
(minutes)

0
0
0
0

403

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
1.77E-15

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
7.13E-13

Comments
NO WORK TODAY
NO WORK TODAY
NO WORK TODAY
NO WORK TODAY

403 1.77E-15 7.13E-13

Time Weighted Weekly

Effluent Concentration (South) = 1.77E-15 uCi/ml
Eq A.9 NUREG 1400

East Monitor

Percentage of Release Limit of -
4E-15uCi/ml

44.25%

Date
11/4/02
11/5/02
11/6/02
11/7/02
11/8/02

Time Sampled
(minutes)

0
0
0
0

404

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
NO WORK TODAY
NO WORK TODAY
NO WORK TODAY
NO WORK TODAY

404 O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (East) = O.OOE+00 uCi/ml
Percentage of Release Limit of =
4E-15uCi/ml

0.00%



West Monitor

Date
11/4/02
11/5/02
11/6/02
11/7/02
11/8/02

Time Sampled
(minutes)

0
0
0
0

367

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
NO WORK TODAY
NO WORK TODAY
NO WORK TODAY
NO WORK TODAY

367 O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (West) = O.OOE+00 uCi/ml
Percentage of Release Limit of = 0.00%



Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

WeekS November 4, 2002 - November 8, 2002

Sample date start

ID sampled time

total cubic sample
stop time ft/min volume
time sampled (CFM) analyzed

No Work on November 4, 2002

No Work on November 5, 2002

No Work on November 6, 2002

No Work on November 7, 2002

N2012 11/8/02 7: 12am
S2012 11/8/02 7: 17am
E2012 11/8/02 7: 19am
W2012 11/8/02 7:57am

2:03pm 411 52 2.12E+07
2:00pm 403 51 2.04E+07
2:03pm 404 48 1.92E+07
2: 04pm 367 56 2.04E+07

day after analysis
date gross bkg net Concentration

analyzed counts counts cpm in uCi/ml

11/11/02 22 12 0.33333 5.67E-15
11/11/02 18 12 0.2 3.54E-15
11/11/02 14 12 0.06667 1.25E-15
11/11/02 13 12 0.03333 5.90E-16

four day analysis
date gross bkg net Concentration

analyzed counts counts cpm in uCi/ml

11/13/02 12 10 0.067 1.13E-15
11/13/02 13 10 0.1 1.77E-15
11/13/02 8 10 0 O.OOE+00
11/13/02 10 10 0 O.OOE+00

% of Limit
4.00E-15

uCi/ml

28.37%
44.25%

0.00%
0.00%



Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

North Monitor Week #6 11/11/02-11/16/02 (High Volume)

Date
11/11/02
11/12/02
11/13/02
11/14/02
11/15/02

Time Sampled
(minutes)

452
432
489
452
470

Effluent Concentration
in uCi/ml

2.02E-15
6.85E-16
O.OOE+00
2.18E-15

O.OOE+00

Concentration x
Sample Min / Day

9.13E-13
2.96E-13
O.OOE+00
9.85E-13

O.OOE+00

Comments

2295 4.89E-15 2.19E-12

Cavg ~ £ T. i Ci

ST.
Eq A 9 NUREG 1400

South Monitor

Time Weighted Weekly

Effluent Concentration (North) 9.56E-16 uCi/ml
Percentage of Release Limit of =
4E-15uCi/ml

23.90%

Date
11/11/02
11/12/02
11/13/02
11/14/02
11/15/02

Time Sampled
(minutes)

453
498
488
440
481

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
6.72E-16
O.OOE+00
5.86E-16

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
3.28E-13

O.OOE+00
2.82E-13

Comments

2360 1.26E-15 6.10E-13

Time Weighted Weekly

Effluent Concentration (South) = 2.58E-16 uCi/mi
Percentage of Release Limit of -
4E-15uCi/ml

6.46%

East Monitor

Dale
11/11/02
11/12/02
11/13/02
11/14/02
11/15/02

Time Sampled
(minutes)

446
501
490
451
483

Effluent Concentration
in uCi/ml

5.66E-16
O.OOE+00
1.10E-15
1.47E-15

O.OOE+00

Concentration x
Sample Min / Day

2.52E-13
O.OOE+00
5.39E-13
6.63E-13
O.OOE+00

Comments

2371 3.14E-15 1.45E-12

Cavg ~ £ Tf|[ C|

2TS

EqA.9 NUREG 1400

Time Weighted Weekly

Effluent Concentration (East)' 6.13E-16 uCi/ml
Percentage of Release Limit of =
4E-15uCi/ml

15.34%



West Monitor

Date
11/11/02
11/12/02
11/13/02
11/14/02
11/15/02

Time Sampled
(minutes)

449
420
492
440
471

Effluent Concentration
in uCi/ml

O.OOE+00
S.06E-18

O.OOE+00
O.OOE+00
9.90E-16

Concentration x
Sample Win / Day

O.OOE+00
2.13E-13

O.OOE+00
O.OOE+00

4.66E-13

Comments

= I T,., C,

EqA.9NUREG1400

2272 1.50E-15 6.79E-13

Time Weighted Weekly
Effluent Concentration (West) • 2.99E-16 uCi/ml
Percentage of Release Umftof = 7.47%



Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakes/iore East Project - 221 North Columbus Drive, Chicago, IL

WeekG November 11, 2002 - November 15, 2002

Sample
ID

N2013
S2013
E2013
W1013
N2014
S2014
E2014
W2014
N2015
S2015
E2015
W2015
N2016
S2016
E2016
W2016
N2017
S2017
E2017
W2017

date
sampled
11/11/02
11/11/02
11/11/02
11/11/02
11/12/02
11/12/02
11/12/02
11/12/02
11/13/02
11/13/02
11/13/02
11/13/02
11/14/02
11/14/02
11/14/02
11/14/02
11/15/02
11/15/02
11/15/02
11/15/02

start
time

7:18am
7: 15am
7:16am
7:16am
8: 05am
6: 52am
6: 54am
8:05am
7:09am
7:05am
7:07am
7:00am
7: 05am
7: 07am
7: 00am
7:05am
7: 09am
7:06am
7: 07am
7: 18am

stop
time

2:50pm
2:48pm
2:42pm
2:45pm
3: 17pm
3: 10pm
3: 15pm
3:05pm
3: 18pm
3: 13pm
3: 17pm
3: 12pm
2: 37pm
2:27pm
2:31 pm
2:25pm
2: 59pm
3: 07pm
3: 10pm
3: 07pm

total
time

sampled
452
453
446
449
432
498
501
420
489
488
490
492
452
440
451
440
470
481
483
471

cubic
rt/min
(CFM)

53
42
48
53
41
50
53
57
47
37
45
40
37
50
55
51
52
43
52
52

sample
volume

analyzed

2.37E+07
1.89E+07
2.12E+07
2.36E+07
1.76E+07
2.47E+07
2.63E+07
2.37E+07
2.28E+07
1.79E+07
2.19E+07
1.95E+07
1.66E+07
2.18E+07
2.46E+07
2.22E+07
2.42E+07
2.05E+07
2.49E+07
2.43E+07

day after analysis
date

analyzed
11/12/02
11/12/02
11/12/02
11/12/02
11/13/02
11/13/02
11/13/02
11/13/02
11/14/02
11/14/02
11/14/02
11/14/02
11/15/02
11/15/02
11/15/02
11/15/02
11/18/02
11/18/02
11/18/02
11/18/02

gross
counts

222
261
160
260
117
123
118
107
325
405
380
301
307
310
285
265

12
16
18
13

bKg
counts

11
11
11
11
10
10
10
10
12
12
12
12
14
14
14
14
14
14
14
14

net
cpm

7.03333
8.33333
4.96667

8.3
3.56667
3.76667

3.6
3.23333
10.4333

13.1
12.2667
9.63333
9.76667
9.86667
9.03333
8.36667

0
0.08667
0.13333

0

ConcontfHtion
in uCiAnl

1.07E-13
1.59E-13
8.44E-14
1.27E-13
7.32E-14
5.50E-14
4.93E-14
4.91E-14
1.65E-13
2.64E-13
2.02E-13
1.78E-13
2.12E-13
1.63E-13
1.32E-13
1.36E-13

O.OOE+00
1.17E-15
1.93E-15

O.OOE+00

four day analysis
date

analyzed

11/15/02
11/15/02
11/15/02
11/15/02
11/18/02
11/18/02
11/18/02
11/18/02
11/18/02
11/18/02
11/18/02
11/18/02
11/19/02
11/19/02
11/19/02
11/19/02
11/20/02
11/20/02
11/20/02
11/20/02

gross
counts

18
14
15
13
15
12
11
15
13
15
16
14
14
11
14
10
a

11
10
12

bkg
counts

14
14
14
14
14
14
14
14
14
14
14
14
11
11
11
11
10
10
10
10

net
cpm

0.133
0

0.033
0

0.033
0
0

0.033
0

0.033
0.067

0
0.1

0
0.1

0
0

0.033
0

0.067

Concentration
in uCiftnl
2.02E-15
O.OOE-t-00
5.66E-16
O.OOE+00
6.85E-16
O.OOE+00
O.OOE+00
5.06E-16

O.OOE+00
6.72E-18
1.10E-15

O.OOE+00
2.18E-15
O.OOE+00
1.47E-15

O.OOE+00
O.OOE+00
5.86E-16

O.OOE+00
9.90E-16

* of Limit
4.00E-15

uCIAnl

50.61%
0.00%

14.16%
0.00%

17.11%
0.00%
0.00%

12.66%
0.00%

16.79%
27.49%
0.00%

54.38%
0.00%

36.66%
0.00%
0.00%

14.66%
0.00%

24.75%



Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

North Monitor Week #7 11/18/02-11 /22/02 (High Volume)

Date
11/18/02
11/19/02
11/20/02
11/21/02
11/22/02

Time Sampled
(minutes)

477
447
458
469
441

Effluent Concentration
in uCi/ml

1.50E-15
O.OOE+00
1.65E-15
9.94E-16
5.29E-16

Concentration x
Sample Min / Day

7.16E-13
O.OOE+00
7.56E-13
4.66E-13
2.33E-13

Comments

2292 4.67E-15 2.17E-12

C — V T
gyg — Z. I g

EqA.9NUREG1400

South Monitor

Time Weighted Weekly

Effluent Concentration (North) = 9.47E-16 uCi/ml
Percentage of Release Limit of =
4E-15uCi/ml

23.68%

Date
11/18/02
11/19/02
11/20/02
11/21/02
11/22/02

Time Sampled
(minutes)

489
458
451
470
438

Effluent Concentration
in uCi/ml

5.06E-16
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

2.47E-13
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments

2306 5.06E-16 2.47E-13

C — V T f*
avg ~ " ' «,' *-"

ZTS

EqA.9NUREG1400

East Monitor

Time Weighted Weekly

Effluent Concentration (South) = 1.07E-16 uCi/ml
Percentage of Release Limit of =
4E-15uCi/ml

2.68%

Date
11/18/02
11/19/02
11/20/02
11/21/02
11/21/02

Time Sampled
(minutes)

478
497
450
466
446

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
4.91 E-16
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
2.29E-13
O.OOE+00

Comments

2337 4.91 E-16 2.29E-13

Time Weighted Weekly

Effluent Concentration (East) • 9.79E-17 uCi/ml
Percentage of Release Limit of =
4E-15uCi/ml

2.45%



West Monitor

Date
11/18/02
11/19/02
11/20/02
11/21/02
11/22/02

Time Sampled
(minutes)

485
464
458
468
443

Effluent Concentration
in uCi/ml

5.00E-16
5.12E-16
1.02E-15
9.09E-16

O.OOE+00

Concentration x
Sample Min / Day

2.43E-13
2.38E-13
4.67E-13
4.25E-13
O.OOE+00

Comments

2318 2.94E-15 1.37E-12

IT.

Eq A.9 NUREG 14OO

Time Weighted Weekly

Effluent Concentration (West) = 5.92E-16 uCi/ml
Percentage of Release Limit of = 14.80%



Area Air Mbnitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project - 221 North Cotumbus Drive, Chicago, IL

Week? November 18, 2002 - November 22, 2002

Sample
ID

N2018
S201S
E2018
W2018
N2019
S2019
E2019
W2019
IM2020
32020
E2020
W2020
N2021
S2021
E2021;
W2021
N2022
S2022
E2022
W2022

date
sampled

11/18/02
It/18/02
11/18/02
11/18/02
11/19/02
11/19/02
It/19/02
It/19/02
11/20/02
It/20/02
11/20/02
It/20/02
11/21/02
11/21/02
11/21/02
11/21/02
11/22/02
It/22/02
11/22/02
11/22/02

start
time

7: 05am
6: 52am
7: 04am
6: 50am
7: 12am
6: 53am
6: 50am
6: 53am
7: 16am
7:21am
7:20am
7: 15am
6: 38am
6: 50am
6: 52am
6: 37am
7: 00am
7:01am
6: 53am
6: 56am

stop
time

3:02pra
3:01 pm
3:02pm
2:55pm
2: 39pm
2:31pm,
3:07pm,
2:37pmi
2:54pm
2:52pm,
2:50pm
2:53pm>
2:27pm,
2:40pm
2:38pm
2:25pm,
2:21pm,
2: 19pm
2:19pm
2:19pm,

total
time

sampled

477
489
478
485
447
458
497
464
458
451
450
458
469
470
466
468
441
438
446
443

cufctc
ft/mta
(CFM)

51
49
49
50

50
48
47
51
48
48
51
52
52
51
53
57
52
51
52
52

sample
volume

analyzed

2.41E+07
2.37E+OI7
2.32E+07
2.40E+0?
2.22E+07
2.18E+07
2.32E+07
2.35E+07
2:18E+OJ7
2.15E+07
2:27E+07
2.36E+07
2:42E+OI7
2.38E+07
2.45E+GV
2.64E+07
2.27E+07
2:21E+07
2.30E-K>7
2.28E+07

day after analysis
date

analyzed

11/19/02
11/19/02
11/19/02
11/19/02
11/20/02
11/20/02
11/20/02
11/20/02
11/21/02
11/21/02
11/21/02
11/21/02
11/22/02
11/22/02
11/22/02
11/22/02
11/25/02
11/25/02
11/25/02
11/25/02

gross
counts.

108
143
112
155
358
357
338
347
488
468
385
439
165
125
150
87
16
12
15
11

bkg
counts

11
11
11
11
10
10
10
10
9
9
9
9

12
12
12
12
12
12
12
12

net
cpm

3.23333
4.4

3.36667
4.8

11.6
11.5667
10.9333
11.2333
15.9667

15.3
12.5333
14.3333

5.1
3.76667

4.6
2.5

0.13333
0

0.1
€

Concentration
imuCI/ml

4.83E-14
6.68E-14
5.23E-14
7.20E-14
189E-13
I.91E-13
1.70E-13
1.73E-13
2.64E-13
2.57E-13
I.99E-13
2.19E-13
7.61 E-1 4
5.72E-14
6.77E-14
3.41E-14
2.11E-15
O.OOE400
157E-15

O.OOE+00

four day analysis
date

analyzed

11/22/02
11/22/02
11/22/02
11/22/02
11/25/02
1 1/25/02
11/25/02
11/25/02
1 1/25/02
11/25/02
1 1/25/02
11/25/02
11/26/02
11/26/02
11/26/02
1 1/26/02
11/27/02
11/27/02
11/27/02
11/27/02

gross
counts

15
13
9

13
11
10
10
13
15
11
12
14
12
8

11
12
12
11
9

11

bkg
counts

1i2
112
12
112
1i2
1i2
1i2
12
12
12
12
12
10
10
10
HO
1i 1
11
11
1i 1

net
cpm

0.1
0.033

0
0.033

0
0
0

0.033
0:1

0
0

0.067
0.067

0
0.033
0.067
0.033

0
0
0

Concentration
in uCl/ml

1.50E-15
5.06E-16

O.OOE+00
5.00E-16

O.OOE+00
O.OOE+OO
O.OOE+00
5.12E-16
1.65E-15

O.OOE+00
O.OOE+00
1.02E-15
9.94E-16
O.OOE+00
4.91E-16
9.09E-16
5.29E-16
O.OOE+00
O.OOE+00
O.OOE+00

%.ofLbntt
400E-15

uCl/ml

37.38%
12.65%
0.00%

12.50%
0.00%
0.00%
0.00%

12.81%
41 .37%
0.00%
0.00%

25.46%
24.86%
0.00%

12.27%
22.73%
13.22%
0.00%
0.00%
0.00%



Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #8 11 /25/02-11 /29/02 (High Volume)

Date
11/25/02
11/26/02
11/27/02
11/28/02
11/29/02

Time Sampled
(minutes)

474
473
437

0
409

Effluent Concentration
in uCi/ml

1.49E-15
5.03E-16

O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

7.06E-13
2.38E-13
O.OOE+00
O.OOE+00
O.OOE+00

Comments

No work - Thanksgiving Day

1793 1.99E-15 9.44E-13

Time Weighted Weekly

Effluent Concentration (North) 5.27E-16 uCi/ml
Percentage of Release Limit of =
4E-15uCi/ml

13.16%

South Monitor

Date
11/25/02
11/26/02
11/27/02
11/28/02
11/29/02

Time Sampled
(minutes)

474
466
422

0
410

Effluent Concentration
in uCi/ml

9.30E-16
4.65E-16
1.54E-15

O.OOE+00
1.14E-15

Concentration x
Sample Min / Day

4.41 E-1 3
2.17E-13
6.50E-13
O.OOE+00
4.67E-13

Comments

No work - Thanksgiving Day

1772 4.08E-15 1.77E-12

Time Weighted Weekly

Effluent Concentration (South) = 1.00E-15 uCi/ml
Eq A.9 NUREG 1400

East Monitor

Percentage of Release Limit of =
4E-15uCi/ml

25.04%

Date
11/25/02
11/26/02
11/27/02
11/28/02
11/29/02

Time Sampled
(minutes)

472
465
424

0
417

Effluent Concentration
in uCi/ml

1.68E-15
O.OOE+00
1.17E-15

O.OOE+00
6.19E-16

Concentration x
Sample Min / Day

7.93E-13
O.OOE+00
4.96E-13
O.OOE+00
2.58E-13

Comments

No work - Thanksgiving Day

1778 3.47E-15 1.55E-12

Cav8 = £ Time Weighted Weekly

Effluent Concentration (East) = 8.70E-16 uCi/ml
Percentage of Release Limit of =
4E-15uCi/ml

21.75%



West Monitor

Date
11/25/02
11/26/02
11/27/02
11/28/02
11/29/02

Time Sampled
(minutes)

470
470
437

0
418

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments

No work - Thanksgiving Day

1795 O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (West) O.OOE+00 uCi/ml
EqA.9NUREG1400 Percentage of Release Limit of = 0.00%



Area Air Monitoring SiJrrirriary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshbre East Project -221 North Columbus Drive, Chicago, IL

WeekS

Sample
ID

N2023
S2023
E2023
W2023
N2024
S2024
E2024
W2024
N2025
S2025
E2025
W2025

A

N2026
S2026
E2026
W2026

date
sampled

11/25/02
11/25/02
11/25/02
11/25/02
11/26/02
11/26/02
11/26/02
11/26/02
11/27/02
11/27/02
11/27/02
11/27/02

11/29/62
11/29/62
11/29/02
11/29/02

atari
time

6: 57am
6: 55am
6: 53am
7: 00am
6:59am
7:02am
7: 00am
7: 03am
7:25am
7: 30am
7:29am
7:23am

P// Os*

7:11am
7: 10am
7: 05am
7: 07am

stop

qm«v ,
2:47prti
2:49prh
2:45prh
2:50prh
2:52pm
2:48prti
2:45pm
2:53pm
2:42prti
2:32pm
2:33pm
2:40prh

///?<>?

2:00pm
2:00pm
2:02pm
2:05pm

November 25, 2002 - November 29, 2002
total

time

sampled

470
474
472
470
473
466
465
470
437
422
424
437

/-*

409
410
417
418

cubic

ft/min

(CFM)

52
55
46
49
51
56
50
56
50
56
49
53

7*+,

52
52
47
50

sample
volume

analyzed
2.42E+07
2.58E+07
2.15E+07
2.28E+07
2.39E+07
2.59E+07
2.30E+07
2.61 E+07
2.17E+07
2.34E+07
2.06E+07
2.30E+07

*£?

2. 11 E+07
2. 11 E+07
1.94E+07
2.07E+07

day after analysis
date

analyzed

11/26/02
11/26/02
11/26/02
11/26/02
1 1/27/02
11/27/02
11/27/02
11/27/02
11/29/02
11/29/02
11/29/02
11/29/02

12/2/02
12/2/02
12/2/02
12/2/02

gross
counts

38
58
46
29
38
79
43
73
22
29
30
18

26
28
24
16

bkg
counts

10
10
10
10
11
11
11
11
10
10
10
10

9
9
9
9

net
cpm

0.93333
1.6
1.2

0.63333
0.9

2.26667
1.06667
2.06667

0.4
0.63333
0.66667
0.26667

0.56667
0.63333

0.5
0.23333

Concentration
in uCI/ml
1.39E-14
2.23E-14
2.01E-14
1.00E-14
1.36E-14
3.16E-14
1.67E-14
2.86E-14
6.66E-15
9.75E-15
1.17E-14
4.19E-15

9.69E-15
1.08E-14
9.28E-15
4.06E-15

four day analysis
date grc

analyzed COL

11/29/02
11/29/02
11/29/02
11/29/02
12/2/02
12/2/02
12/2/02
12/2/02
12/2/02
12/2/02
12/2/02
12/2/02

12/4/02
12/4/02
12/4/02
12/4/02

ws bkg
nts counts

13 10
12 10
13 10
9 10

10 9
10 9
8 9
8 9
9 9

12 9
11 9
8 9

9 9
11 9
10 9
9 9

net
cpm

0.1
0.067

0.1
0

0.033
0.033

0
0
0

0.1
0.067

0

0
0.067
0.033

0

Concentration
in uCi/ml

1.49E-15
9.30E-16
1.68E-15
O.OOE+00
5.03E-16
4.65E-16
O.OOE+00
O.OOE+00
O.OOE+00
1.54E-15
1.17E-15

O.OOE+00

O.OOE+00
1.14E-15
6.19E-16
O.OOE+00

% of Limit
4.00E-15

uCi/ml

37.21%
23.26%
41 .88%

0.00%
12.57%
1 1 .62%
0.00%
0.00%
0.00%

38.48%
29.18%

0.00%

0.00%
28.44%
15.47%

0.00%



Area Air Monitoring Summary Street - Weekly Effluent Concentration Report
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

North Monitor Week #9 12/02/02-12/06/02 (High Volume)

Date
12/2/02
12/3/02
12/4/02
12/5/02
12/6/02

Time Sampled
(minutes)

453
354
460
484
470

Effluent Concentration
in uCi/ml

1.03E-15
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

4.67E-13
O.OOE+00
O.OOE+00
O.OOE+QO
O.OOE+00

Comments

2221 1.03E-15 4.67E-13

Time Weighted Weekly
Effluent Concentration (North) = 2.10E-16 uCi/ml
Percentage of Release Limit of
4E-l5uCi/fnl

5.25%

South Monitor

Date
12/2/02
12/3/02
12/4/02
12/5/02
12/6/02

Time Sampled
(minutes)

445
335
467
478
461

Effluent Concentration
in uCi/ml

5.14E-16
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

2.29E-13
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments

2186 5.14E-16 2.29E-13

Time Weighted Weekly

Effluent Concentration (South) • 1.05E-16 uCi/ml
E<tA-8NUR£G1400

Cast Monitor

Percentage of Release Limit of =
4E-15uCi/ml

2.62%

Date
12/2/02
12/3/02
12/4/02
12/5/02
12/6/02

Time Sampled
(minutes)

445
340
465
476
469

Effluent Concentration
in uCi/ml

1.57E-15
7.43E-16

O.OOE+00
O.OOE+00
9.58E-16

Concentration x
Sample Min / Day

6.99E-13
2.53E-13

O.OOE+00
O.OOE+00
4.49E-13

Comments

2195 1.40E-12

= S TT ( Ci Time Weighted Weekly

Effluent Concentration (East) < 6.38E-16 uCi/ml
Percentage of Release UmR of =
4E-15uCi/ml

15.95%



West Monitor

Date
12/2/02
12/3/02
12/4/02
12/5/02
12/6/02

Time Sampled
(minutes)

451
353
449
478
472

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
5.19E-16

O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
2.33E-13
O.OOE+00
O.OOE+00

Comments

2203 5.19E-16 2.33E-13

LT,
Time Weighted Weekly
Effluent Concentration (West) • 1.06E-16 uCi/ml
Percentage of Release Limit of =• 2.64%



Area Air Monitoring Summary Sheet - Staplex Highi Volume Pumps flDaily Analysis)
Lakes/iore Easf Project - 221 North Columbus Drive, Chicago, H

Week9 December 2, 2002 - December 6,, 2002

Sample
10

N2027
S2027
E2027
W2Q27
N2028
S2028
E2028
W2028
N2029
S2029
E2029
W2Q29
N2030

S2030
E2030
W2030
N2031
S2031
E2031
W2031

date
sampled

12/2/02
12/2/02
12/2/02
12/2/02
120/02
12/3/02
12O/02
120/02
12/4/02
12/4/02
12M/02
12/4/02
12/5/02
12/5/02
12/5/02
12/5/02
12/8/02
12/B/02
12/8/02
12/8/02

start
time

7.10am
7: 12am
7: 15am
7: 10am
7: 06am
7: 10am
7:07am
7: 05am
6: 53am
6:50am
6: 50am
7: 10am
6:57am
7:01 am
7:04am
7:00am
7:00am
7: 11am
7:05am
6: 58am

stop
ttme

2;43pm
2:37pm
2:40pm
2:41 pm
1:QOpm
12:45pmi
12:47pm,
12.58pm!
233pm
23.7pm
2:35pm
2:39pm
ScQrtpm
259pm
3;00pm
2:58pm
2i50pm
2:52pm
2-.54pm
2:50pm

-total
ttme

sampled

453
445
445
451
3S4
335
340
353
460
467
465
449
484
478
476
478
470
461
469
472

cubic
ft/min
(CFM)

52
53
52
55
52
56
48
55
51
52
52
52
56
54
52
52
47
52
54
56

sample
volume

analyzed

2.33E+D7
2.34E*07
2.29E+07
2.46E*07
1.82E*07
1.86E*07
1.62E*07
1.92E*Q7
2.33E*07
2.41E-H07
2.40E*07
2.31 E*07
2.69E*07
2.56E*07
2.45E+.07
2.46E*07
2.19E+07
2.38E+07
2.51 E+07
2.62E*07

day after analysis
date

analyzed

12/3/02
12/3/02:
12/3/02
12/3/02
12/4/02
12/4/02
12/4/02
12/4/02
12/5/02
12/5/02
12/5/02
12/5/02
12/6/02
12/6/02
12/8/02
12/6/02
12/9/02
12/9/02
12/9/02

Qross
counts

41
44
67
40
24
19
17
21
26
21
19
23
66
«3
67
57
28
24
30

12/9/02 29

bkg
counts

13
13
13
13
9
9
9
9

10
10
10
10
10
10
10
10
11
11
11
11

net
cpm

0.93333
1.03333

1.8
0.9
0.5

0.33333
0.26867

0.4
0.53333
0.36667

0.3
0.43333
1.86667
2.43333

1.9
1.56667
0.56667
0.43333
0.63333

0.6

Concentration
in uCttnl

1.44E-14
1.59E-14
2.83E-14
1.32E-14
9.88E-15
6.46E-15
5.94E-15
7.4SE-15
8.27E-15
5.49E-15
4.51E-15
6.75E-15
2.51E-14
3.43E-14
2.79E-14
2.29E-14
9.33E-15
6.58E-15
9.10E-15
8.26E-15

four day analysis
date

analyzed

12/6/02
12/6/02
12/6/02
12/6/02
12/9/02
12/9/02
12/9/02
12/9/02
12/9/02
12/9/02
12/9/02
12/9/02

12/10/02
12/1110/02
12/10/02
12/10/02
12/111/02
12/111/02
12/1(1/02
12/111/02

grass
counts

12
11
13
10
10
9

12
10
10
8

11
12
7
9
7

10
9
8

12
10

bkgi
counts

10
10
10
10
111
111
11!

1t
111
1U
111
111
10
10
10
10
10
10
10
10

(Ml

cpm

0.06?
0.033

0.1
0
0
0

0.033
0
0
D
0

0.033
0
0
0
0
0
D

0.067
0

'Uutcfliuauon
InuCMnl

1.03E-15
5.14E-16
1.57E-15

O.OOE+OQ
•O.OOE+00
•O.OOE+00
7.43E-18

'O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
5,19E-18
O.OOE+00
O.OOE+00
'O.OOE+00
•O.OOE+00
O.OOE+00
O.OOE+00
&58E-16
O.OOE+00

% of Limit
4.00E-15

uCi/ml

25.74%
12.85%
39.30%

0.00%
0.00%
0.00%

18.57%
0.00%
0.00%
0.00%
0.00%

12.98%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

23.94%
0.00%



Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

North Monitor Week #10 12/09/02-12/13/02 (High Volume)

Date
12/9/02

12/10/02
12/11/02
12/12/02
12/13/02

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00

O.OOE+00
O.OOE+00

O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00

O.OOE+00
O.OOE+00
O.OOE+00

O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (North): #DIV/OI uCi/ml
&j A.9 NUREG 1400

South Monitor

Percentage of Release Limit of =
4E-15uCi/ml

XDIV/0!

Date
12/9/02

12/10/02
12/11/02
12/12/02
12/13/02

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (South): #DIV/0! uCi/ml
Eq A.9 NUREG 1400

East Monitor

Percentage of Release Limit of
4E-15uCi/ml

#DIV/0!

Date
12/9/02

12/10/02
12/11/02
12/12/02
12/13/02

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (East) = #DIV/OI uCi/ml
Percentage of Release Limit of =
4E-15uCi/ml

#DIV/0!



West Monitor

Date
12/9/02

12/10/02
12/11/02
12/12/02
12/13/02

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (West) = #DIV/0! uCi/ml
Percentage of Release Limit of = #DIV/0!



Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 10 December 9, 2002 - December 13, 2002

Sample

D

date

sampled

start
time

stop

time

total

time

sampled

cubic

ft/min

(CFM)

sample

volume

analyzed

day after analysis

date

analyzed

gross

counts

bkg

counts

net

cpm

Concentration

in uCi/ml

four day analysis
date

analyzed

gross

counts

bkg

counts

net

cpm

Concentration

in uCI/ml

S of Limit

4.00E-15

uCi/ml

No Area Air Monitoring This Week

RAM's ONLY



Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #11 12/1 6/02-1 2

Date
12/16/02
12/17/02
12/18/02
12/19/02
12/20/02

Time Sampled
(minutes)

0
0
0

449
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

jttftff (High Volume)
concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
Area Air Monitoring on 12/19/02
Only

449 O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (North) = O.OOE+00 uCi/ml
EqA.9NUREG1400

South Monitor

Percentage of Release Limit of =
4E-15uCi/ml

0.00%

Date
12/16/02
12/17/02
12/18/02
12/19/02
12/20/02

Time Sampled
(minutes)

0
0
0

447
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
6.16E-16
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
2.75E-13

O.OOE+00

Comments
Area Air Monitoring on 12/19/02
Only

447 6.16E-16 2.75E-13

Time Weighted Weekly

Effluent Concentration (South) = 6.16E-16 uCi/ml
EqA.9NUREG1400

East Monitor

Percentage of Release Limit of =
4E-15uCi/ml

15.40%

Date
12/16/02
12/17/02
12/18/02
12/19/02
12/20/02

Time Sampled
(minutes)

0
0
0

442
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
Area Air Monitoring on 12/19/02
Only

442 O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (East) = O.OOE+00 uCi/ml
Percentage of Release Limit of =
4E-15uCi/ml

0.00%



West Monitor

Date
12/16/02
12/17/02
12/18/02
12/19/02
12/20/02

Time Sampled
(minutes)

0
0
0

459
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
Area Air Monitoring on 12/19/02
Only

459 O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (West) O.OOE+00 uCi/ml
Percentage of Release Limit of = 0.00%



Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project • 221 North Columbus Drive, Chicago, IL

Week 11 December 16, 2002 - December 20, 2002

Sample
ID

N2032

S2032
E2032

W2032

date
sampled

12/19/02

12/19/02

12/19/02
12/19/02

start
time

7: 35am

7:36am

7: 37am
7:27am

stop
time

3:04pm

3:03pm

2:59pm
3:06pm

total

time
sampled

449
447
442

459

cubic

ft/mln
(CFM)

42
44

40
47

sample

volume
analyzed

1.87E+07

1.95E+07
1.75E+07

2.14E+07

Thursday, December 19, 2002 was the only day during this week
that thorium contaminated soil was handled and packaged. Area
air monitoring will resume, if additional contamination above the
cleanup threshold is encountered and excavated.

day after analysis
date

analyzed

12/20/02

12/20/02
12/20/02

12/20/02

gross
counts

161

145

186
179

bkg
counts

11

11
11

11

net
cpm

5

4.46667

5.83333

5.6

Concentration
In uCI/ml

9.64E-14

8.26E-14

1.20E-13

9.44E-14

four day analysis
date

analyzed

12/24/02

12/24/02

12/24/02

12/24/02

gross
counts

11

13

10

11

bkg
counts

12

12
12

12

net
cpm

0

0.033

0
0

Concentration

in uCi/ml

O.OOE+00

6.16E-16

O.OOE+00

O.OOE+00

% of Limit

4.00E-15
uCI/ml

0.00%
15.41%
0.00%
0.00%



Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakes/lore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #12 12/23/02-12/27/02 (High Volume)

Date
12/23/02
12/24/02
12/25/02
12/26/02
12/27/02

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

Concentration x
Sample Min / Day

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

Comments
No Area Air Monitoring This Week

O.OOE+OO O.OOE+OO

Time Weighted Weekly
Effluent Concentration (North) • #DIV/0! uCi/ml

EqA.9NUREG1400

South Monitor

Percentage of Release Limit of =
4E-15uCi/ml

Date
12/23/02
12/24/02
12/25/02
12/26/02
12/27/02

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

Concentration x
Sample Min / Day

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

Comments
No Area Air Monitoring This Week

O.OOE+OO O.OOE+OO

Time Weighted Weekly
Effluent Concentration (South) = #DIV/0! uCi/ml

Eq A.9 NUREG 1400

East Monitor

Percentage of Release Limit of =
4E-15uCi/ml

MDiV/Ol

Date
12/23/02
12/24/02
12/25/02
12/26/02
12/27/02

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

Concentration x
Sample Min / Day

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

Comments
No Area Air Monitoring This Week

O.OOE+OO O.OOE+OO

Time Weighted Weekly
Effluent Concentration (East) #DIV/0! uCi/ml

Eq A.9 NUREG 1400 Percentage of Release Limit of =
4E~15uCi/ml

#DiV/0!



West Monitor

Date
12/23/02
12/24/02
12/25/02
12/26/02
12/27/02

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Win / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (West) • #DIV/0! uCi/ml
Percentage of Release Limit of = #DiV/0!



Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project- 221 North Columbus Drive, Chicago, IL

Week 12 December 23, 2002 - December 27, 2002

Sample

ID

date

sampled

start

time

stop

time

total

time
sampled

cubic

ft/min

(CFM)

sample

volume

analyzed

date

analyzed

day after analysis
gross

counts

bkg

counts

net

cpm

Concentration

InuCI/ml

date

analyzed

four day analysis
gross

counts

bkg

counts

net

cpm

Concentration

In uCi/ml

%ofUmtt
4.00E-15

uCi/ml

No Area Air Monitoring This Week

RAM's ONLY



Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Laftes/iore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #13 12/30/02-1/3/03 (High Volume)

Date
12/30/02
12/31/02

1/1/03
1/2/03
1/3/03

Time Sampled
(minutes)

0
0
0

371
473

Effluent Concentration
in uCi/ml

O.OOE+00
O.OQE+QO
O.OOE+00
5.73E-16

O.OOE+00

Concentration x
Sample Win / Day

O.OOE+00
O.QOE+00
O.OOE+00
2.13E-13
O.OOE+00

Comments

844 5.73E-16 2.13E-13

CaVg B £ T. i Ci

£T8

Eg A.9 NUREG 1400

South Monitor

Time Weighted Weekly

Effluent Concentration (North) = 2.52E-16 uCi/ml
Percentage of Release Limit of =
4E-15uCi/mi

6.30%

Date
12/30/02
12/31/02

1/1/03
1/2/03
1/3/03

Time Sampled
(minutes)

0
0
0

371
424

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Win / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments

795 O.OOE+00 O.OOE+00

Cjvg « Z T. I Cl

£T£

Eg A.9 NUREG 1400

East Monitor

Time Weighted Weekly

Effluent Concentration (South) = O.OOE+00 uCi/ml
Percentage of Release Limit of =
4E-15uCi/mt

0.00%

Date
12/30/02
12/31/02

1/1/03
1/2/03
1/3/03

Time Sampled
(minutes)

0
0
0

370
424

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
1.19E-15
1.10E-15

Concentration x
Sample Min / Day

O.OOE+00
O.QOE+QO
O.OOE+00
4.40E-13
4.66E-13

Comments

794 2.29E-15 9.07E-13

Time Weighted Weekly

Effluent Concentration (East) = 1.14E-15 uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of =

4E-15uCi/ml
28.55%



West Monitor

Date
12/30/02
12/31/02

1/1/03
1/2/03
1/3/03

Time Sampled
(minutes)

0
0
0

365
466

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments

831 O.OOE+00 O.OOE+00

Time Weighted Weekly
Effluent Concentration (West) O.OOE+00 uCi/ml

EqA.QNUREG 1400 Percentage of Release Limit of = 0.00%



Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

Week 13 December 30, 2002 - January 3, 2003

Sample

ID

N2033

S2033

E2033

W2033

N2034

S2034

E2034

W2034

date

sampled

1/2/03

1/2/03

1/2/03

1/2/03

1/3/03

1/3/03

1/3/03

1/3/03

start

time

8:27am

8:25am

8:28am

8:31am

7: 10am
8:01am

7:53am

7: 15am

stop

time.

2:38pm

2:36pm

2:38pm

2:36pm

3:03pm

3:05pm

2:57pm

3:01 pm

total

time

sampled

371
371
370
365
473
424
424
466

Thursday 1/2/03 and Friday 1/3/03 were the only

cubic

rt/min

(CFM)

57
44
55
50
45
54
52
57

sample

volume

analyzed

2.10E+07

1.62E+07

2.02E+07

1.81E+07

2.11E+07

2.27E+07

2.19E+07

2.63E+07

days during

this week when thorium contaminated material was excavated

and loaded. GAH

day after analysis

date

analyzed

1/3/02

1/3/02

1/3/02

1/3/02

1/6/03

1/6/03

1/6/03

1/6/03

gross

counts

29
20
26
21
15
16
14
17

bkg
counts

13
13
13
13
12
12
12
12

net
cpm

0.53333

0.23333

0.43333

0.26667

0.1
0.13333

0.06667

0.16667

Concentration

In uCi/ml

9.17E-15

5.20E-15

7.75E-15

5.32E-15

1.71E-15

2.12E-15

1.10E-15

2.28E-15

four day analysis

date gross b

analyzed counts cot

1/7/03 14

1/7/03 11

1/7/03 15

1/7/03 12

1/8/03 10

1/8/03 11

1/8/03 13

1/8/03 9

<g net Concentration

nts cpm in uCi/ml

13 0.033 5.73E-16

13 0 O.OOE+00

13 0.067 1.19E-15

13 0 O.OOE+00

11 0 O.OOE+00

11 0 O.OOE+00

11 0.067 1.10E-15

1 1 0 O.OOE+00

%ofLknK

4JOOE-15

uCi/ml

14.33%

0.00%
29.79%

0.00%
0.00%
0.00%

27.50%

0.00%



Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lates/iore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #14 1/6/03-1/10/03 (HIah Volume)

Date
1/6/03
1/7/03
1/8/03
1/9/03

1/10/03

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

eqA.9NUREG14OO

South Monitor

Time Weighted Weekly

Effluent Concentration (North) «* #DIV/0! uCi/ml
Percentage of Release Limit of =
4E-15uCi/ml

1tDiV/0!

Date
1/8/03
1/7/03
1/8/03
1/9/03

1/10/03

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (South) = #DIV/OI uCi/ml
Percentage of Release Limit of =
4E-15uCi/ml

itDIV/0!

East Monitor

Date
1/6/03
1/7/03
1/8/03
1/9/03

1/10/03

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

IT,

EqA.9NUREG1400

Time Weighted Weekly

Effluent Concentration (East) = #DIV/0! uCi/ml

Percentage of Release Limit of =
4E-15uCi/ml

#DIV/0!



West Monitor

Date
1/6/03
1/7/03
1/8/03
1/9/03

1/10/03

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (West) • #DIV/0! uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of = #DIV/0!



Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, 1L

Week 14 January 6, 2003 - January 10, 2003

Sample

ID

date

sampled

start

time
stop
time

total

time
sampled

cubic

ft/mln

(CFM)

sample

volume

analyzed

day after analysis
date

analyzed

gross

counts

bkg

counts

net

cpm

Concentration

In uCI/ml

date

analyzed

four day analysis

counts. counts

net

cpm

Concentration

In uCI/ml

% of Limit

4.00E-15

uCi/ml

No Area Air Monitoring This Week

RAM's ONLY



Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

North Monitor Week #15 1/13/03-1 /17/03 (High Volume)

Date
1/13/03
1/14/03
1/15/03
1/16/03
1/17/03

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.ODE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (North) = #DIV/0! uCi/ml
EqA.9NUREG 1400

South Monitor

Percentage of Release Limit of =
4E-15uCi/ml

XDIV/0!

Date
1/13/03
1/14/03
1/15/03
1/16/03
1/17/03

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (South) = #DIV/OI uCi/ml
Eq A.9 NUREG 1400

East Monitor

Percentage of Release Limit of =
4E-15uCi/ml

#DIV/0!

Date
1/13/03
1/14/03
1/15/03
1/16/03
1/17/03

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (East) = #DIV/0! uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of =

4E-15uCi/ml
#DIV/0!



West Monitor

Date
1/13/03
1/14/03
1/15/03
1/16/03
1/17/03

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

O.OOE+00

Comments
No Area Air Monitoring This Week

'avg

EqA.ONUREG 1400

O.OOE+00 O.OOE+00

Time Weighted Weekly
Effluent Concentration (West) = #DIV/OI uCi/ml
Percentage of Release Limit of = XDIV/0!



Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakes/iore East Project -221 North Co/umbus Drive, Chicago, IL

Week 15 January 13, 2003 -January 17, 2003

Sample

ID

date

sampled

start

time

stop

time

total
time

sampled

cubic

ft/min

(CFM)

sample

volume

analyzed

date

analyzed

day after analysis
gross

counts

bkg

counts

net

cpm

Concentration

In uCi/ml

date

analyzed

four day analysis

counts

bkg

counts

net

cpm

Concentration

in uCi/ml

% of Limit

4.00E-15

uCi/ml

No Area Air Monitoring This Week

RAM's ONLY



Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project • 221 North Columbus Drive, Chicago, IL

North Monitor Week #16 1 /20/03-1724/03 (High Volume)

Date
1/20/03
1/21/03
1/22/03
1/23/03
1/24/03

Time Sampled
(minutes)

458
0

419
0

471

Effluent Concentration
in uCi/ml

1.32E-15
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

6.05E-13
O.OOE+00
O.OOE+00
O.OOE+00

O.OOE+00

Comments

No contaminated loading today

No contaminated loading today

1348 1.32E-15 6.05E-13

Time Weighted Weekly

Effluent Concentration (North) 4.48E-16 uCi/ml
EqA.9NUREGl4OO

South Monitor

Percentage of Release Limit of =
4E-15uCi/ml

11.21%

Date
1/20/03
1/21/03
1/22/03
1/23/03
1/24/03

Time Sampled
(minutes)

470
0

398
0

461

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
1.11E-15

O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
4.42E-13

O.OOE+00
O.OOE+00

Comments

No contaminated loading today

No contaminated loading today

1329 1.11E-15 4.42E-13

Time Weighted Weekly
Effluent Concentration (South) • 3.32E-16 uCi/ml
Percentage of Release Limit of =
4E-1SuCi/ml

8.31%

East Monitor

Date
1/20/03
1/21/03
1/22/03
1/23/03
1/24/03

Time Sampled
(minutes)

461
0

416
0

474

Effluent Concentration
in uCi/ml

1.52E-15
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

7.01 E-13
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments

No contaminated loading today

No contaminated loading today

1351 1.52E-15 7.01 E-13

Time Weighted Weekly

Effluent Concentration (East) = 5.19E-16 uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of ~

4E-15uCi/ml
12.97%



West Monitor

Date
1/20/03
1/21/03
1/22/03
1/23/03
1/24/03

Time Sampled
(minutes)

480
0

445
0

462

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
2.07E-15

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
9.56E-13

Comments

No contaminated loading today

No contaminated loading today

1387 2.07E-15 9.56E-13

Time Weighted Weekly

Effluent Concentration (West) 6.90E-16 uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of = 17.24%



Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 16 January 20, 2003 - January 24, 2003

Sample
ID

N2035
S2035
E2035
W2035
N2038
S2036
E2036
W2038
N2037
S2037
E2037
W2037

date
sampled

1/20/03
1/20/03
1/20/03
1/20/03
1/22/03
1/22/03
1/22/03
1/22/03
1/24/03
1/24/03
1/24/03
1/24/03

Mon 1/20/03, Wed

start
time

7:23am
7: 15am
7:22am
7:04am
7:29am
7:52am
7:30am
7:25am
7: 17am
7:22am
7: 07am
7:23am

stop
time

3:01 pm
3:05pm
3:03pm
3:04pm
2:28pm
2:30pm
2:26pm
2:50pm
3:08pm
3:03pm
3:01 pm
3:05pm

total
time

sampled

458
470
461
480
419
398
416
445
471
461
474
462

oubtc
tt/mln
(CFM)

40
50
52
57
42
55
62
55
47
42
55
38

sample
volume

analyzed

1.82E+07
2.33E+07
2.38E+07
2.71 E+07
1.74E+07
2.17E+07
2.56E+07
2.43E+07
2.19E+07
1.92E+07
2.58E+07
1.74E+07

1/22/03, and Friday 1/24/03 were the only days
during this week when thorium contaminated material was
excavated and loaded. GAM

day after analysis
date

analyzed

1/21/03
1/21/03
1/21/03
1/21/03
1/23/03
1/23/03
1/23/03
1/23/03
1/27/03
1/27/03
1/27/03
1/27/03

gross
counts

55
28
51
24
46
31
40
50
20
19
24
18

bkg
counts

12
12
12
12
12
12
12
12
12
12
12
12

net
cpm

1.43333
0.53333

1.3
0.4

1.13333
0.63333
0.93333
1.26667
0.26667
0.23333

0.4
0.2

Concentration
In uCi/ml

2.85E-14
8.26E-15
1.97E-14
5.32E-15
2.34E-14
1.05E-14
1.32E-14
1.88E-14
4.38E-15
4.38E-15
5.58E-15
4.14E-15

four day analysis
date gross b

analyzed counts coi

1/24/03 13
1/24/03 11
1/24/03 14
1/24/03 10
1/27/03 12
1/27/03 14
1/27/03 12
1/27/03 11
1/29/03 10
1/29/03 11
1/29/03 11
1/29/03 14

<g net Concentration
nts cpm in uCI/ml

11 0.067 1.32E-15
11 0 O.OOE+00
11 0.1 1.52E-15
11 0 O.OOE+00
12 0 O.OOE+00
12 0.067 1.11E-15
12 0 O.OOE+00
12 0 O.OOE+00
11 0 O.OOE+00
11 0 O.OOE+00
11 0 O.OOE+00
11 0.1 2.07E-15

% of Limit
4.00E-15

uCI/ml

33.09%
0.00%

37.94%
0.00%
0.00%

27.70%
0.00%
0.00%
0.00%
0.00%
0.00%

51.80%



Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #17 1/27/03-1/31/03 (High Volume)

Date
1/27/03
1/28/03
1/29/03
1/30/03
1/31/03

Time Sampled
(minutes)

418
0

442
398

0

Effluent Concentration
in uCi/ml

1.00E-15
O.OOE+00
O.OOE+00
5.34E-16

O.OOE+00

Concentration x
Sample Min / Day

4.18E-13
O.OOE+00
O.OOE+00
2.13E-13

O.OOE+00

Comments

No contaminated loading today

No contaminated loading today
1258 1.53E-15 6.31E-13

Time Weighted Weekly

Effluent Concentration (North) = 5.01E-16 uCi/ml
EqA.9NUREG1400

South Monitor

Percentage of Release Limit of =
4E-15uCi/ml

12.53%

Date
1/27/03
1/28/03
1/29/03
1/30/03
1/31/03

Time Sampled
(minutes)

420
0

439
389

0

Effluent Concentration
in uCi/ml

5.66E-16
O.OOE+00
7.46E-16
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

2.38E-13
O.OOE+00
3.27E-13

O.OOE+00
O.OOE+00

Comments

No contaminated loading today

No contaminated loading today
1248 1.31 E-15 5.65E-13

Time Weighted Weekly

Effluent Concentration (South) • 4.53E-16 uCi/ml
Eq A.9 NUREG 1400

East Monitor

Percentage of Release Limit of =
4E-15uCi/ml

11.32%

Date
1/27/03
1/28/03
1/29/03
1/30/03
1/31/03

Time Sampled
(minutes)

425
0

416
398

0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
1.06E-15

O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
4.41 E-1 3

O.OOE+00
O.OOE+00

Comments

No contaminated loading today

No contaminated loading today
1239 1.06E-15 4.41 E-13

Cavg = Z T. i Ci

ZTS

Eq A.9 NUREG 1400

Time Weighted Weekly

Effluent Concentration (East) • 3.56E-16 uCi/ml
Percentage of Release Limit of =
4E-15uCVml

8.90%



West Monitor

Date
1/27/03
1/28/03
1/29/03
1/30/03
1/31/03

Time Sampled
(minutes)

422
0

445
383

0

Effluent Concentration
in uCi/ml

5.22E-16
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Win / Day

2.20E-13
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments

No contaminated loading today

No contaminated loading today
1250 5.22E-16 2.20E-13

C ——

Eq A.9 NUREG 1400

Time Weighted Weekly

Effluent Concentration (West) = 1.76E-16 uCi/ml
Percentage of Release Limit of = 4.41%



Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 17 January 27, 2003 - January 31, 2003

Sample
ID

N2038
S2038
E2038
W2038
N2039

S2039
E2039
W2039

N2040
S2040
E2040
W2040

date
sampled

1/27/03
1/27/03
1/27/03
1/27/03
1/29/03
1/29/03
1/29/03
1/29/03
1/30/03
1/30/03
1/30/03
1/30/03

Won 1/27/03, Wed

start
time

7:27am
7:23am
7:25am
7:20am
7: 05am
7:01am
7:24am
7: 00am

7: 10am
7:25am
7: 10am
7:28am

stop
time

2:25pm
2:23pm
2:30pm
2:22pm
2:27pm
2:20pm
2:20pm
2:25pm

1:48pm
1:54pm
1:48pm
1:51 pm

total
time

sampled

418
420

425

422
442
439

416

445

398
389
398
383

cubic
rt/min
(CFM)

58
51

55

55
55
37

55

51

57
50
55
43

sample
volume

analyzed

2.40E+07
2.12E+07
2.32E+07
2.30E+07
2.41E-»-07
1.61E+07
2.27E+07
2.25E-I-07

2.25E+07
1.93E+07
2.17E+07
1.63E+07

1/29/03, and Thurs 1/30/03 were the only days
during this week when thorium contaminated material was
excavated and loaded. GAH

day after analysis
date

analyzed

1/28/03
1/28/03
1/28/03
1/28/03
1/30/03
1/30/03
1/30/03
1/30/03

1/31/03
1/31/03
1/31/03
1/31/30

gross
counts

83
80

71

89

22
33
27

26

106
84
84
79

bkg
counts

10
10

10
10

13

13
13

13

12
12
12
12

net
cpm

2.43333
2.33333
2.03333

2.63333
0.3

0.66667
0.46667
0.43333
3.13333

2.4
2.4

2.23333

Concentration
In uCi/ml

3.65E-14
3.96E-14
3.16E-14
4.13E-14
4.49E-15
1.49E-14
7.42E-15
6.95E-15

5.02E-14
4.49E-14
3.99E-14
4.93E-14

four day analysis
date

analyzed

1/31/03
1/31/03
1/31/03
1/31/03
2/3/03
2/3/03
2/3/03
2/3/03

2/4/03
2/4/03
2/4/03
2/4/03

gross
counts

14

13

11

13
11

12

13
11

11
10
10
9

bkg
counts

12
12

12

12

11
11
11

11

10
10
10
10

net
cpm

0.067
0.033

0

0.033
0

0.033
0.067

0

0.033
0
0
0

Concentration
in uCI/ml

1.00E-15
5.66E-16

O.OOE+00
5.22E-16

O.OOE+00
7.46E-16
1.06E-15

O.OOE+00

5.34E-16
O.OOE+00
O.OOE-t-00
O.OOE+00

% of Unit

4.00E-15
uCi/ml

25.01%
14.15%
0.00%

13.06%
0.00%

18.66%
26.50%

0.00%
13.36%

0.00%
0.00%
0.00%



Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #18 2/3/03-2/7/03 (High Volume)

Date
2/3/03
2/4/03
2/5/03
2/6/03
2/7/03

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (North) #DIV/OI uCi/ml
EqA.9NUREG1400

South Monitor

Percentage of Release Limit of =
4E-15uCi/ml

#DIV/0!

Date
2/3/03
2/4/03
2/5/03
2/6/03
2/7/03

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

ETS

EqA.9NUREG1400

East Monitor

Time Weighted Weekly

Effluent Concentration (South) = #DIV/0! uCi/ml
Percentage of Release Limit of =
4E-15uCi/ml

#DIV/0!

Date
2/3/03
2/4/03
2/5/03
2/6/03
2/7/03

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (East) • #DIV/0! uCi/ml
Percentage of Release Limit of =
4E-15uCi/ml

XDIV/0!



West Monitor

Date
2/3/03
2/4/03
2/5/03
2/6/03
2/7/03

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

, = £ T. . C.

EqA.9NUREG1400

O.OOE+00 O.OOE+00

Time Weighted Weekly
Effluent Concentration (West) = #DIV/0! uCi/ml
Percentage of Release Limit of = #DIV/0!



Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 18 February 3, 2003 - February 7, 2003

Sample

ID

date

sampled

start

time

stop

time

total

time
sampled

cubic

ft/min

(CFM)

sample

volume

analyzed

date

analyzed

day after analysis
gross

counts

bkg

counts

net

cpm

Concentration

In uCI/ml

date

analyzed

four day analysis
gross

counts

bkg

counts

net

cpm

Concentration

In uCI/ml

%ofUmtt
4.00E-15

uCi/ml

No Area Air Monitoring This Week

RAM's ONLY



Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #19 2/10/03-2/14/03 (High Volume)

Date
2/10/03
2/11/03
2/12/03
2/13/03
2/14/03

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (North) = #DIV/OI uCi/ml
Percentage of Release Limit of =
4E-15uCi/ml

#DIV/0!

South Monitor

Date
2/10/03
2/11/03
2/12/03
2/13/03
2/14/03

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

ET.

Eq A.9 NUREG 1400

East Monitor

Time Weighted Weekly

Effluent Concentration (South) > #DIV/0! uCi/ml
Percentage of Release Limit of =
4E-15uCi/rnl

#DIV/0!

Date
2/10/03
2/11/03
2/12/03
2/13/03
2/14/03

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (East)' #DIV/OI uCi/ml

Percentage of Release Limit of -
4E-15uCi/ml

XDIV/0!



West Monitor

Date
2/10/03
2/11/03
2/12/03
2/13/03
2/14/03

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OQE+00

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

ST.
EqA.9NUREG1400

O.OOE+00 O.OOE+00

Time Weighted Weekly
Effluent Concentration (West)! #DIV/OI uCi/ml
Percentage of Release Limit of = #DIV/0!



Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 19 February 10, 2003 - February 14, 2003

Sample

ID

date

sampled
start

time
stop

time

total

time
sampled

cubic

ft/mln

(CFM)

sample

volume

analyzed

date

analyzed

day after analysis

gross

counts

bkg

counts

net

cpm

Concentration

In uCI/ml

date

analyzed

four day analysis

gross

counts
bkg

counts

net

cpm

Concentration

in uCI/ml

% of Limit

4.00E-15

uCI/ml

No Area Air Monitoring This Week

RAM's ONLY



Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #20 2/17/03-2/21/03 (High Volume)

Date
2/17/03
2/18/03
2/19/03
2/20/03
2/21/03

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (North): #DIV/OI uCi/ml
EqA.9NUREG1400

South Monitor

Percentage of Release Limit of =
4E-15uCi/ml

XDIV/0!

Date
2/17/03
2/18/03
2/19/03
2/20/03
2/21/03

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (South) = #DIV/OI uCi/ml
EqA. 9 NUREG 1400

East Monitor

Percentage of Release Limit of =
4E-15uCi/ml

#DIV/0!

Date
2/17/03
2/18/03
2/19/03
2/20/03
2/21/03

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (East) = #DIV/OI uCi/ml
Percentage of Release Limit of =
4E-15uCi/ml

#DIV/0!



West Monitor

Date
2/17/03
2/18/03
2/19/03
2/20/03
2/21/03

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (West) < #DIV/0! uCi/ml
Percentage of Release Limit of = 4UWXM



Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 20 February 17, 2003 - February 21, 2003

Sample

ID

date

sampled

start

time

stop

time

total

time

sampled

cubic

fl/min

(CFM)

sample

volume

analyzed

date

analyzed

day after analysis
gross

counts counts

net

cpm

Concentration

in uCl/ml

date

analyzed

four day analysis
gross

counts

bkg

counts

net

cpm

Concentration

in uCl/ml

% of Limit

4.00E-15

uCi/ml

No Area Air Monitoring This Week

RAM's ONLY



Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #21 2/24/03-2/28/03 (High Volume)

Date
2/24/03
2/25/03
2/26/03
2/27/03
2/28/03

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

UDOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (North) = #DIV/0! uCi/ml
Eq A.9 NUREG 1400

South Monitor

Percentage of Release Limit of =
4E-15uCi/ml

XDIV/0!

Date
2/24/03
2/25/03
2/26/03
2/27/03
2/28/03

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (South) = #DIV/0! uCi/ml
Eq A.9 NUREG 1400

East Monitor

Percentage of Release Limit of =
4E-15uCi/ml

XDIV/0!

Date
2/24/03
2/25/03
2/26/03
2/27/03
2/28/03

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (East) = #DIV/0! uCi/ml
Percentage of Release Limit of =
4E-15uCi/ml

#DIV/0!



West Monitor

Date
2/24/03
2/25/03
2/26/03
2/27/03
2/28/03

Time Sampled
(minutes)

0
0
0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments
No Area Air Monitoring This Week

O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (West) #DIV/0! uCi/ml
Percentage of Release Limit of = #DIV/0!



Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

Week 21 February 24, 2003 - February 28, 2003

Sample

ID

date

sampled

start

time

stop

time

total

time

sampled

cubic

(t/min

(CFM)

sample

volume

analyzed

date

analyzed

day after analysis
gross

counts

bkg

counts

net

cpm

Concentration

In uCi/ml

date

analyzed

four day analysis
gross

counts

bkg

counts

net

cpm

Concentration

in uCi/ml

% of Limit

4.00E-15

uCi/ml

No Area Air Monitoring This Week

RAM's ONLY



Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakes/rare East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #22 3/3/03-3/7/03 (High Volume)

Date
3/3/03
3/4/30
3/5/03
3/6/03
3/7/03

Time Sampled
(minutes)

0
203

0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
1.49E-15

O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
3.02E-13

O.OOE+00
O.OOE+00
O.OOE+00

Comments

203 1.49E-15 3.02E-13

C«/g = £ TT 1 Cl

£TS

EqA.9NUREG1400

South Monitor

Time Weighted Weekly

Effluent Concentration (North) 1.49E-15 uCi/ml
Percentage of Release Limit of
4E-15uCi/rnl

37.25%

Date
3/3/03
3/4/03
3/5/03
3/6/03
3/7/03

TimeSampted
(minutes)

0
234

0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments

234 O.OOE+00 O.OOE+00

C-,, = £ T.. C.
ST.

EqA.9NUREG1400

East Monitor

Time Weighted Weekly
Effluent Concentration (South) < O.OOE+00 uCi/ml
Percentage of Release Limit of =
4E-15uCi/ml

0.00%

Date
3/3/03
3/4/03
3/5/03
3/6/03
3/7/03

Time Sampled
(minutes)

0
201

0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concentration x
Sample Min / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Comments

201 O.OOE+00 O.OOE+00

C — V T f*
•vg ~" " I T ,' *-n

ETe

EqA.9NUREG1400

Tune Weighted Weekly

Effluent Concentration (East)' O.OOE+00 uCi/ml
Percentage of Release Limit of = 0.00%



West Monitor

Date
3/3/03
3/4/03
3/5/03
3/6/03
3/7/03

Time Sampled
(minutes)

0
229

0
0
0

Effluent Concentration
in uCi/ml

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

O.OOE+00

Concentration x
Sample Mln / Day

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

O.OOE+00

Comments

= £ Tt[| C|

EqA.9NUREG1400

229 O.OOE+00 O.OOE+00

Time Weighted Weekly

Effluent Concentration (West) < O.OOE+00 uCi/ml
Percentage of Release Limit of = 0.00%



Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Weak 22

Sample

10
N2041

82041

E2041

W2041

date
mmmnlmttMmpwci

3/4/03

3/4/03

3/4/03

3/4/03

start

Him

8: 16am

7:51am

8:20am

7:53am

stop

time

11:39am

11:45am

11:41am

11:42am

March 3,
total cu

time W
sampled (Cl

203
234
201
229

2003 - March 7, 2003
Mo sample

mln volume

=M) analyzed

40 8.05E+06

42 9.74E+06

38 7.57E+06

47 1.07E+07

Tuesday March 4 was the only day during this week

when thorium contaminated material was excavated

and loaded. Day after analysis was not performed

until 3/6/03 because of snow day (no work) on 3/5/03. GAH

day after analysis

(Me

analyzed

3/8/03

3/6/03

3/6/03

3/6/03

gross
counts

18
14
16
21

bko
counts

11
11
11
11

net
cpm

0.23333

0.1
0.16667

0.33333

Concenuatnci
InuCIAnl

1.05E-14

3.70E-15

7.94E-15

1.13E-14

four day analysis

date

analyzed

3/10/03

3/10/03

3/10/03

3/10/03

gross

counts

14
11
13
13

bkg
count*

13
13
13
13

net
cpm

0.033

0
0

0

InuCl/m)

1.49E-15

O.OOE+00

O.OOE+00

O.OOE+00

%ofUmtt

4.00E-15

uCIAnl

37.33%

0.00%
0.00%
0.00%



STS CONSULTANTS

b. Personal Air Monitoring

THE INFRASTRUCTURE IMPERATIVE



Personal Air Monitoring Summary Sheet (RAM's -Daily Analysis) week 1 October 7 - October 11,2002
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

' All RAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Date
Collected

10/8/02
10/8/02
10/9/02
10/9/02
10/9/02

10/10/02
10/10/02
10/10/02
10/11/02
10/11/02
10/11/02

Name
Roger Petty
Jerry Krane
Roger Petty
Jerry Krane
Lindsay Aschlm
W. Concepcion
Jerry Krane
Lindsay Aschim
W. Concepcion
Lindsay Aschim
Jerry Krane

Sample ID
PAM2001
PAM2002
PAM2003
PAM2004
PAM2005
PAM2006
PAM2007
PAM2008
PAM2009
PAM2010
PAM2011

PAM#
002-574
002-675
002-766
002-574
002-574
002-574
002-766
002-766
006-234
002-675
002-574

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5

Total
Time

Sampled
220
220
477
310
136
260
165
84

505
500
150

Total
Sample

Volume (ml)
550000
550000

1192500
775000
340000
650000
412500
210000

1262500
1250000
375000

Gr<
Analysis Coi

Data (30 1
10/9/02
10/9/02

10/10/02
10/10/02
10/10/02
10/11/02
10/11/02
10/11/02
10/14/02
10/14/02
10/14/02

»ss Bkg
ints Counts
min) (30 min)

10 13
12 13
14 12
19 12
11 12
15 9
9 9
9 9

12 12
10 12
9 12

Net
CPM

0.00
0.00
0.07
0.23
0.00
0.20
0.00
0.00
0.00
0.00
0.00

Sample
Concentration

(uCi/ml)
O.OOE+00
O.OOE+00
1.41E-14
7.60E-14
O.OOE+00
7.76E-14
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.
See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (RAM's -4 Day Analysis)
La/ces/tom East Project - 221 North Columbus Drive, Chicago, IL

Week 1 October 7 - October 11, 2002

Date
Collected

10/9/02
10/9/02

10/10/02

Name Sample ID
Roger Petty PAM2003
Jerry Krane PAM2004
W. Conception PAM2006

rvoie. MII samples <
Flow
Rate

RAM # (Ipm)
002-766 2.5
002-574 2.5
002-574 2.5

jii inis pay

Total
Time

Sampled
477
310
260

G weie aiiaiy^ci

Total
Sample

Volume (ml)
1192500
775000
650000

j auei t uct rs lu

Gr
Analysis Coi

Date (30
10/14/02
10/14/02
10/15/02

anuw lui uiuiiuii

oss Bkg
jnts Counts
min) (30 min)

9 12
12 12
11 11

uauyi

Net
CPM
0.00
0.00
0.00

uei ueixiy

Sample
Concentration

(uCi/ml)
O.OOE+00
O.OOE+00
O.OOE+00

%of
DAC

0.00%
0.00%
0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (RAM's -Daily Analysis) week 2 October 114 - October 18,2002
Lakes/rare East Project- 221 North Columbus Drive, Chicago, IL

' All RAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Date
Collected

10/14/02
10/14/02
10/14/02
10/15/02
10/15/02
10/15/02
10/16/02
10/16/02
10/16/02
10/17/02
10/17/02
10/18/02
10/18/02

Name
Roger Petty
Lindsay Asctifm
Jerry Krane
Roger Petty
Jerry Krane
Lindsay Aschim
Roger Petty
Lindsay Aschim
Jerry Krane
Jerry Krone
Roger Petty
Roger Petty
Jerry Krane

Sample ID
PAM2012
PAM2013
PAM2014
PAM2015
PAM2016
PAM2017
PAM2018
PAM2019
PAM2020
PAM2021
PAM2022
PAM2023
PAM2024

PAMi#
002-675
006-234
002-574
002-574
002*75
002*75
002-574
006-234
002*75
002*75
002-766
002-766
002*75

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5

Total
Time

Sampled
470
453
135
386
330
150
452
443
150
366
346
310
310

Total
Sample

Volume (ml)
1175000
1132500
337500
965000
825000
375000

1130000
1107500
375000
915000
865000
775000
775000

Gn
Analysis Coi

Bate (39
10/15/02
10/15/02
10/15/02
10/16/02
10/16/02
10/16/02
10/17/02
10/17/02
10/17/02
10/18/02
10/18/02
10/21/02
10/21/02

MS I Bkg
ints I Counts
mm) (30min)

14 111
20 111
11 1H
18 110
14 110
9 110
8 110

10 110
9 110

15 9
13 9
17 111
9 111

Net
CPM

0.110
0.30
0.00
0.27
0.113
0.00
0.00
0.00
0.00
0.20
0.113
0.20
0.00

Sample
Concentration

(uCi/ml)
2.15E-14
8.68E-14
O.OQE+00
6.97E-14
4.08E-14

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE*00
5.52E-14
3.89E-14
8.516-14
O.OOE+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.
See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (RAM's -4 Day Analysis) Week 2 October 14 - October 18,2002
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

***Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Date
Collected

10/14/02
10/14/02
10/15/02
10/15/02
10/17/02
10/17/02
10/18/02

Name
Roger Petty
Lindsay Aschim
Roger Petty
Jerry Krane
Jerry Krane
Roger Petty
Roger Petty

Sample ID
PAM2012
PAM2013
PAM2015
PAM2016
PAM2021
PAM2022
PAM2023

PAM#
002-675
006-234
002-574
002-675
002-675
002-766
002-766

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5
2.5
2.5
2.5

Total
Time

Sampled
470
453
386
330
366
346
310

Total
Sample

Volume (ml)
1175000
1132500
965000
825000
915000
865000
775000

Gr<
Analysis Coi

Date (30 i
10/18/02
10/18/02
10/21/02
10/21/02
10/22/02
10/22/02
10/23/02

>ss Bkg
ints Counts
Tiin) (30 min)

8 9
9 9
8 11
9 11

13 13
11 13
10 13

Net
CPM
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Sample
Concentration

(uCi/ml)
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

%of
DAC

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (RAM's -Daily Analysis) Week 3 October 21 - October 25,2002
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

*** All RAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Date
Collected Name Sample ID PAM#

Flow
Rate
(Ipm)

Total
Time

Sampled

Total
Sample

Volume (ml)
Analysis

Date

Gross
Counts
(30 rnln)

Bkg
Counts
(30 mln)

Net
CPM

Sample
Concentration

(uCi/ml)

No Work During Week of October 21-25, 2002

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.
See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (RAM's -4 Day Analysis) Week 3 October 21 - October 25,2002
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

***Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Date
Collected Name Sample ID PAM#

Flow
Rate
(Ipm)

Total
Time

Sampled

Total
Sample

Volume (ml)
Analysis

Date

Gross
Counts
(30 mln)

Bkg
Counts
(30 mln)

Net
CPM

Sample
Concentration

(uCi/ml)

%of
DAC

No Work During Week of October 21-25. 2002

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (RAM's -Daily Analysis) week 4 October 28 - November 1,2002
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

' All RAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Date
Collected Name Sar

Flow
Rate

nple ID PAM # (Ipm)
10/28/2002 Lindsay Aschim PAM2025 002-675 2.5
10/28/2002 W .Conception PAM2026 002-766 2.5
10/28/2002 Jerry Krane PAM2027 002-574 2.5

Total
Time

Sampled
435
435
105

Total Gross
Sample Analysis Counts

Volume (ml) Date (30 mln)
1087500 10/29/2002 10
1087500 10/29/2002 6
262500 10/29/2002 7

Bkg Sample
Counts Net Concentration
(30 min) CPM (uCi/ml)

8 0.07 1.55E-14
8 0.00 O.OOE+00
8 0.00 O.OOE+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.
See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (RAM's -4 Day Analysis) week 4 October 28 - November 1,2002
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

*Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Date
Collected Name Sai

Flow
Rate

•nple ID RAM # (Ipm)
10/28/2002 Lindsay Aschim PAM2025 002-675 2.5

Total
Time

Sampled
435

Total Gross
Sample Analysis Counts

Volume (ml) Date (30 min]

Bkg Sample
Counts Net Concentration
(SOmin) CPM (uCi/ml)

1087500 11/1/2002 8 8 0.00 O.OOE+00

%of
DAC

0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (RAM's -Daily Analysis) week 5 November 4 - November 8,2002
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

* All RAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Date
Collected Name Sample ID PAM#

Flow
Rate
(»pm)

Total
Time

Sampled

Total
Sample

Volume (ml)
Analysis

Date

Gross
Counts
(30 min)

Bkg
Counts
(30 min)

Net
CPM

Sample
Concentration

(uCi/ml)
11/8/02 Roger Petty PAM2028 002-766 2.5 475 1187500 11/11/02 8 12 0.00 O.OOE+00
11/8/02 Lindsay Aschim PAM2029 002-574 2.5 493 1232500 11/11/02 10 12 0.00 O.OOE+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.
See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (RAM's -4 Day Analysis) Week 5 November 4 - November 8,2002
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

""Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Date
Collected Name Sample ID PAM#

Flow
Rate
(Ipm)

Total
Time

Sampled

Total
Sample

Volume (ml)
Analysis

Date

Gross
Counts
(30 mln)

Bkg
Counts
(30 min)

Net
CPM

Sample
Concentration

(uCi/ml)

%of
DAC

No 4 Day Analysis Required During This Week

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (RAM's -4 Day Analysis) Week 6 November 11 - November 15, 2002
Lakes/tore East Project - 221 North Columbus Drive, Chicago, IL

***Note: All samples on this page were analyzed after 4 days to

Date
Collected

11/11/02
11/11/02
11/12/02
11/12/02
11/13/02
11/13/02
11/14/02
11/14/02

Name
Lindsay Aschim
W. Conception
Lindsay Aschim
W. Conception
Lindsay Aschim
W. Conception
W. Conception
Lindsay Aschim

11/14/02 Jerry Krane
11/15/02 Lindsay Aschim

Sample ID
PAM2030
PAM2031
PAM2032
PAM2033
PAM2034
PAM2035
PAM2036
PAM2037
PAM2038
PAM2040

PAM#

002-574
002-766
002-766
002-574
002-766
002-574
002-766
006-234
002-574
002-766

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5

Total
Time

Sampled
487
487
494
494
488
484
450
390
120
230

Total
Sample

Volume (ml)
1217500
1217500
1235000
1235000
1220000
1210000
1125000
975000
300000
575000

Gr
Analysis Co

Date (30
11/15/02
11/15/02
11/18/02
11/18/02
11/18/02
11/18/02
11/19/02
11/19/02
11/19/02
11/20/02

allow for thorium daughter decay
oss Bkg
unts Counts
min) (30 min)

16 14
11 14
13 14
14 14
15 14
14 14
11 11
12 11
9 11

10 10

Net
CPM
0.07
0.00
0.00
0.00
0.03
0.00
0.00
Q.03
Q.OO
0.00

Sample
Concentration

(uCi/ml)
1.38E-14

O.OOE+00
O.OOE+00
O.OOE+00
6.89E-15
O.OOE+00
O.OOE+00
8.63E-15
O.OOE+00
O.OOE+00

%of
DAC

2.76%
0.00%
0.00%
0.00%
1.38%
0.00%
0.00%
1.73%
0.00%
0.00%

Occupational Dose Limit for Occupational Radiation Exposure - 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (RAM's -Daily Analysis) week 6 November 11 - November 15,2002
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

' AH RAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Date
Collected

11/11/02
11/11/02
11/12/02
11/12/02
11/13/02
11/13/02
11/14/02
11/14/02
11/14/02
11/15/02
11/15/02
11/15/02

Name
Lindsay Aschim
W. Conception
Lindsay Aschim
W. Conception
Lindsay Aschim
W. Conception
W. Conception
Lindsay Aschim
Jerry Krane
W. Conception
Lindsay Aschim
Jerry Krane

Sample ID
PAM2030
PAM2031
PAM2032
PAM2033
PAM2034
PAM2035
PAM2036
PAM2037
PAM2038
PAM2039
PAM2040
PAM2041

PAM#
002-574
002-766
002-766
002-574
002-766
002-574
002-766
006-234
002-574
002-574
002-766
006-234

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5

Total
Time

Sampled
487
487
494
494
488
484
450
390
120
490
230
235

Total
Sample

Volume (ml)
1217500
1217500
1235000
1235000
1220000
1210000
1125000
975000
300000

1225000
575000
587500

Gr<
Analysis Coi

Date (30 1
11/12/02
11/12/02
11/13/02
11/13/02
11/14/02
11/14/02
11/15/02
11/15/02
11/15/02
11/18/02
11/18/02
11/18/02

>*s Bkg
mts Counts
min) (30 min)

29 11
31 11
32 10
18 10
26 12
34 12
38 14
24 14
23 14
13 14
16 14
14 14

Net
CPM

0.60
0.67
0.73
0.27
0.47
0.73
0.80
0.33
0.30
0.00
0.07
0.00

Sample
Concentration

(uCi/ml)
1.24E-13
1.38E-13
1.50E-13
5.45E-14
9.65E-14
1.53E-13
1.79E-13
8.63E-14
2.52E-13
O.OOE+00
2.93E-14
O.OOE+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.
See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (RAM's -4 Day Analysis) Week 7 November 18 - November 22,2002
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

*Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Date
Collected

11/18/02
11/19/02
11/19/02
11/20/02
11/20/02
11/20/02
11/21/02
11/21/02

Name
Roger Petty
Jerry Krane
W. Conception
Lindsay Aschim
Roger Petty
Jerry Krane
Roger Petty
Lindsay Aschim

Sample ID
PAM2043
PAM2044
PAM2045
PAM2046
PAM2047
PAM2048
PAM2049
PAM2050

PAM#
002-766
006-234
002-675
002-675
006-234
002-675
002-675
006-234

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5

Total
Time

Sampled
490
481
480
153
487
300
465
465

Total
Sample

Volume (ml)
1225000
1202500
1200000
382500

1217500
750000

1162500
1162500

Gr<
Analysis Coi

Date (30
11/22/02
11/25/02
11/25/02
11/25/02
11/25/02
11/25/02
11/26/02
11/26/02

>ss Bkg
ints Counts
min) (30 min)

12 12
12 12
9 12

11 12
12 12
10 12
7 10

11 10

Net
CPM
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03

Sample
Concentration

(uCi/ml)
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
7.24E-15

%of
DAC

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
1 .45%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (RAM's -Daily Analysis) week 7 November is - November 22,2002
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

' All RAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Date
Collected

11/18/02
11/18/02
11/19/02
11/19/02
11/20/02
11/20/02
11/20/02
11/21/02
11/21/02
11/22/02
11/22/02

Name
Lindsay Aschim
Roger Petty
Jerry Krane
W. Conception
Lindsay Aschim
Roger Petty
Jerry Krane
Roger Petty
Lindsay Aschim
Lindsay Aschim
Roger Petty

Sample ID
PAM2042
PAM2043
PAM2044
PAM2045
PAM2048
PAM2047
PAM2048
PAM2049
PAM2050
PAM2051
PAM2052

PAM#
002-875
002-766
006-234
002-675
002-875
006-234
002-675
002-675
006-234
002-574
006-234

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5

Total
Time

Sampled
485
490
481
480
153
487
300
465
465
455
455

Total
Sample

Volume (ml)
1212500
1225000
1202500
1200000
382500

1217500
750000

1162500
1162500
1137500
1137500

Gr<
Analysis Coi

Date (30 1
11/19/02
11/19/02
11/20/02
11/20/02
11/21/02
11/21/02
11/21/02
11/22/02
11/22/02
11/25/02
11/25/02

>ss Bkg
ints Counts
nin) (30 min)

11 11
15 11
26 10
27 10
16 9
38 9
19 9
21 12
19 12
8 12

10 12

Net
CPM

0.00
0.13
0.53
0.57
0.23
0.97
0.33
0.30
0.23
0.00
0.00

Sample
Concentration

(uCi/ml)
O.OOE+00
2.75E-14
1.12E-13
1.19E-13
1.54E-13
2.00E-13
1.12E-13
6.51 E-1 4
5.07E-14

O.OOE+00
O.OOE+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.
See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (RAM's -Daily Analysis) week 8 November 25 - November 29,2002
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

' All RAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Date
Collected

11/25/02
11/25/02
11/26/02
11/26/02
11/27/02
11/27/02
11/27/02
11/29/02
11/29/02

Name
W. Conception
Lindsay Aschim
W. Conception
Lindsay Aschim
Tim O'Brien
Lindsay Aschim
W. Conception
Lindsay Aschim
Roger Petty

Sample ID
PAM2053
PAM2054
PAM2055
PAM2056
PAM2057
PAM2058
PAM2059
PAM2060
PAM2061

PAM#
002-574
002-766
002-766
002-574
002-766
006-234
002-574
006-234
002-766

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5

Total
Time

Sampled
481
458
460
495
255
125
420
453
452

Total
Sample

Volume (ml)
1202500
1145000
1150000
1237500
637500
312500

1050000
1132500
1130000

Gr<
Analysis Coi

Date (30
11/26/02
11/26/02
11/27/02
11/27/02
11/29/02
11/29/02
11/29/02
12/2/02
12/2/02

jss Bkg
mts Counts
min) (30 min)

8 10
10 10
16 11
16 11
8 10

10 10
8 10
8 9

12 9

Net
CPM

0.00
0.00
0.17
0.17
0.00
0.00
0.00
0.00
0.10

Sample
Concentration

(uCi/ml)
O.OOE+00
O.OOE+00
3.66E-14
3.40E-14

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
2.23E-14

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.
See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (RAM's -4 Day Analysis) week a November 25 - November 29,2002
Lakeshore East Project - 221 North Columbus Drive, CWcago, IL

***Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Date
Collected

11/26/02
11/26/02
11/29/02

Name
W. Conception
Lindsay Aschim
Roger Petty

Sample ID PA

Flow
Rate

M # (Ipm)
PAM2055 002-766 2.5
PAM2056 002-574 2.5
PAM2061 002-766 2.5

Total
Time

Sampled
460
495
452

Total
Sample

Volume (ml)
1150000
1237500
1130000

Gn
Analysis Coi

Date (30
12/2/02
12/2/02
12/4/02

t>ss Bkg
ints Counts
min) (30 min)

8 9
9 9
8 9

Net
CPM
0.00
0.00
0.00

Sample
Concentration

(uCi/ml)
O.OOE+00
O.OOE+00
O.OOE+00

%of
DAC

0.00%
0.00%
0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (RAM's -Daily Analysis) week 9 December 2 - December 6,2002
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

' All RAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Date
Collected

12/2/02
12/2/02
12/3/02
12/3/02
12/4/02
12/4/02

Name
Roger Petty
Lindsay Aschim
Lindsay Aschim
Roger Petty
Roger Petty
Lindsay Aschim

Sample ID
PAM2062
PAM2063
PAM2064
PAM2065
PAM2066
PAM2067

PAM#
002-574
002-766
002-766
002-574
002-574
002-766

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5
2.5
2.5

Total
Time

Sampled
458
457
365
445
457
465

Total
Sample

Volume (ml)
1145000
1142500
912500

1112500
1142500
1162500

Gross
Analysis Counts

Date (30 min)
12/3/02 17
12/3/02 15
12/4/02 8
12/4/02 8
12/5/02 9
12/5/02 8

Bkg
Counts Net
(30 min) CPM

b 0.13
13 0.07
9 0.00
9 0.00

10 0.00
10 0.00

Sample
Concentration

(uCi/ml)
2.94E-14
1.47E-14

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.
See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (RAM's -4 Day Analysis) Week 9 December 2 - December e, 2002
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

***Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Date
Collected Name Sar

Flow
Rate

nple ID RAM # (Ipm)
12/2/02 Roger Petty PAM2062 002-574 2.5
12/2/02 Lindsay Aschim PAM2063 002-766 2.5

Total
Time

Sampled
458
457

Total
Sample

Volume (ml)
1145000
1142500

Gr<
Analysis Coi

Date (30 1
12/6/02
12/6/02

>ss Bkg
ints Counts N
min) (30min) Cf

Sample
et Concentration
»M (uCi/ml)

8 10 0.00 O.OOE+00
10 10 0.00 O.OOE+00

%of
DAC

0.00%
0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (RAM's -Daily Analysis) week 10 December 9 - December 13,2002
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

' All RAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Date
Collected

12/9/02
12/9/02

12/10/02
12/10/02
12/11/02
12/11/02
12/12/02
12/12/02
12/13/02
12/13/02

Name
Jerry Krane
Lindsay Aschim
Lindsay Aschim
Tim O'Brien
Tim O'Brien
Jerry Krane
Jerry Krane
Lindsay Aschim
Jerry Krane
Lindsay Aschim

Sample ID
PAM2068
PAM2069
PAM2070
PAM2071
PAM2072
PAM2073
PAM2074
PAM2075
PAM2078
PAM2077

PAM#
002-675
002-766
002-766
002-574
002-574
002-766
002-766
002-574
002-574
002-766

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5

Total
Time

Sampled
460
447
467
462
473
474
459
459
463
459

Total
Sample

Volume (ml)
1150000
1117500
1167500
1155000
1182500
1185000
1147500
1147500
1157500
1147500

Gr<
Analysis Coi

Date (30
12/10/02
12/10/02
12/11/02
12/11/02
12/12/02
12/12/02
12/13/02
12/13/02
12/16/02
12/16/02

jss Bkg
ints Counts
min) (30 min)

8 10
15 10
9 10

10 10
30 10
33 10
13 13
54 13
10 10
9 10

Net
CPM

0.00
0.17
0.00
0.00
0.67
0.77
0.00
1.37
0.00
0.00

Sample
Concentration

(uCi/ml)
O.OOE+00
3.76E-14

O.OOE+00
O.OOE+00
1.42E-13
1.63E-13

O.OOE+00
3.01 E-1 3

O.OOE+00
O.OOE+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.
See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (RAM's -4 Day Analysis) week 10 December 9 - December 13,2002
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

***Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Date
Collected

12/9/02
12/11/02
12/11/02
12/12/02

Name
Lindsay Aschim
Tim O'Brien
Jerry Krane
Lindsay Aschim

Sample ID
PAM2069
PAM2072
PAM2073
PAM2075

PAM#
002-766
002-574
002-766
002-574

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5

Total
Time

Sampled
460
473
474
459

Total
Sample

Volume (ml)
1150000
1182500
1185000
1147500

Gr<
Analysis COL

Date (30 1
12/13/02
12/16/02
12/16/02
12/17/02

>ss Bkg
mts Counts
nin) (30 min)

10 13
9 10
9 10
8 9

Net
CPM
0.00
0.00
0.00
0.00

Sample
Concentration

(uCi/ml)
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

%of
DAC

0.00%
0.00%
0.00%
0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (RAM's -Daily Analysis) week 11 December 16 - December 20,2002
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

*** All RAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Date
Collected

12/16/02
12/16/02
12/17/02
12/17/02

Name
Lindsay Aschim
Jerry Krane
Lindsay Aschim
Jerry Krane

Sample ID
PAM2078
PAM2079
PAM2080
PAM2081

PAM#
002-675
002-574
002-574
002-766

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5

Total
Time

Sampled
476
472
469
505

Total
Sample

Volume (ml)
1190000
1180000
1172500
1262500

Gross
Analysis Counts

Date (30 min)
12/17/02 8
12/17/02 9
12/18/02 11
12/18/02 10

Bkg
Counts Net
(30 min) CPM

9 0.00
9 0.00

11 0.00
11 0.00

Sample
Concentration

(uCi/ml)
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

No PAM's on 12/18/02. Work stopped due to heavy rain
12/19/02
12/19/02
12/20/02
12/20/02

Odell Morgan
Jerry Krane
Jerry Krane
Lindsay Aschim

PAM2082
PAM2083
PAM2084
PAM2085

002-574
006-234
006-234
002-574

2.5
2.5
2.5
2.5

405
515
521
517

1012500
1287500
1302500
1292500

12/20/02 17
12/20/02 9
12/23/02 11
12/23/02 13

11 0.20
11 0.00
13 0.00
13 0.00

4.98E-14
O.OOE+00
O.OOE+00
O.OOE+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.
See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (RAM's -4 Day Analysis) week 11 December 16 - December 20,2002
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

***Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

pate
Collected Name Sai

Flow To
Rate Ti

nplelD PAM# (Ipm) Sam
12/19/02 Odel! Morgan PAM2082 002-574 2.5

tal Total Gross
ne Sample Analysis Counts
pled Volume (ml) Date (30 min]

Bkg Sample
Counts Net Concentration
(30 min) CPM (uCi/ml)

405 1012500 12/23/02 11 13 0.00 O.OOE+00

%of
DAC

0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (RAM's -Daily Analysis) week 12 December 23 - December 27,2002
Lakeshore £ast Project - 221 North Columbus Drive, Chicago, IL

' All RAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Date
Collected

12/23/02
12/23/02

Name
Joel Ahrweiler
Jerry Krane

Sample ID
PAM2086
PAM2087

PAM#
006-234
002-574

Flow
Rate
(Ipm)

2.5
2.5

Total
Time

Sampled
484
475

Total
Sample

Volume (ml)
1210000
1187500

Gr<
Analysis Coi

Date (30 1
12/24/02
12/24/02

>ss Bkg
ints Counts
min) (30 min)

21 12
26 12

Net
CPM

0.30
0.47

Sample
Concentration

(uCi/ml)
6.26E-14
9.92E-14

No RAM's on 12/24/02 - Christmas Eve
No RAM's on 12/25/02 - Christmas Day

12/26/02
12/26/02
12/27/02
12/27/02

Jerry Krane
Lindsay Aschim
Lindsay Aschim
Jerry Krane

PAM2088
PAM2089
PAM2090
PAM2091

002-574
006-234
002-574
006-234

2.5
2.5
2.5
2.5

470
480
456
458

1175000
1200000
1140000
1145000

12/27/02
12/27/02
12/30/02
12/30/02

21 12
15 12
9 11

11 11

0.30
0.10
0.00
0.00

6.44E-14
2.10E-14

O.OOE+00
O.OOE+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.
See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (RAM's -4 Day Analysis) week 12 December 23 - December 27,2002
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

'Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Date
Collected

12/23/02
12/23/02
12/26/02
12/26/02

Name
Joel Ahrweiler
Jerry Krane
Jerry Krane
Lindsay Aschim

Sample ID
PAM2086
PAM2087
PAM2088
PAM2089

PAM#
006-234
002-574
002-574
006-234

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5

Total
Time

Sampled
484
475
470
480

Total
Sample

Volume (ml)
1210000
1187500
1175000
1200000

On
Analysis Cot

Date (30
12/27/02
12/27/02
12/30/02
12/30/02

>ss Bkg
ints Counts
min) (30 min)

13 12
10 12
11 11
12 11

Net
CPM
0.03
0.00
0.00
0.03

Sample
Concentration

(uCi/ml)
6.95E-15
O.OOE+00
O.OOE+00
7.01 E-1 5

%of
DAC

1 .39%
0.00%
0.00%
1 .40%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (RAM's -Daily Analysis) week 13 December 30 - January 3,2003
Lakeshore East Project -221 North Columbus Drive, Chicago, II

' AH RAM's with elevated counts on day aftef analysis are recounted after 4 days (see attached)

Date
Collected

12/30/02
12/30/02

Name
Tim O'Brien
Jerry Krane

Sample ID
PAM2092
PAM2093

PAM0
002-574
006-234

Flow
Rate
Opm)

2.5
2.5

Total
Time

Sampled
470
468

Total
Sample

Volume (ml)
1175000
1170000

Gr<
Analysis Coi

Date (30 1
1/2/03
1/2/03

)ss Bkg
mts Counts
nin) (30 min>

9 11
10 11

Net
CPM

0.00
0.00

Sample
Concentration

(uCi/ml)
O.OOE+00
O.OOE+00

No RAM's on 12/31/02 - New Year's Eve
No RAM's on 1/1/03 - New Year's Day

1/2/D3
1/2/03
1/3/03
1/3/03
1/3/03

Ray Booker
Jerry Krane
Ray Booker
Lindsay Aschim
Jerry Krane

PAM2094
PAM2095
PAM2096
PAM2097
PAM2098

006-234
002-574
002-574
006-234
006-234

2.5
2.5
2.5
2.5
2.5

462
475
405
355
121

1155000
1187500
1012500
887500
302500

1/3/02
1/3/02
1/6/03
1/6/03
1/6/03

11 13
15 13
10 12
12 12
11 12

0.00
0.07
0.00
0.00
0.00

O.OOE+00
1.42E-14

O.OOE+00
O.OOE+00
O.OOE+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.
See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (RAM's -4 Day Analysis) Week 13 December 30 - January 3,2003
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

•Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Date
Collected Name Sai

Flow
Rate

nple ID PAM # (Ipm)
1/2/03 Jerry Krane PAM2095 002-574 2.5

Total
Time

Sampled
475

Total
Sample Anal

Volume (ml) Di

Gross Bkg
ysis Counts Counts
ite (30 min) (30 min

Sample
Net Concentration

) CPM (uCi/mt)
1187500 1/7/03 11 13 0.00 O.OOE+00

%of
DAC

0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (RAM's -Daily Analysis) Week 14 January 6 - January 110,2003
Lakeshore East Project - 221 North Columbus Drive. Chicago, IL

' All P AM's with elevated' counts on. day after analysis are recounted after 4 days (see attached)

Date
Collected

1/6/03
1/7/03
1/7/03
1/8/03
1/8/03
1/9/03
1/9/03

1 /tO/03
1/10/03

Name
Jerry Krane
Jerry Krane
Lindsay Aschirn
Lindsay Aschirn
Jerry Krane
Tim Q'Briem
Jerry Krane
Jerry Krane
Lindsay Aschfm

Sample ID
PAM2099
PAM2100
PAM2101
PAWI2102
PAM2103
PAM2104
PAM2105
PAM2106
PAM2107

PAM#
002-675
002-675
002-574
002-675
002-766
002-574
006-234
002-766
002-675

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5

Total
Time

Sampled
483
467
470
458
467
462
463
471
469

Total
Sample

Volume (ml)
1207500
1167500
1175000
1145000
1167500
1155000
1157500
1177500
1172500

Gr<
Analysis Co*

Date (30
1/7/03
1/8/03
1/8/03
1/9/03
1/9/03

1/10/03
1/10/03
1/13/03
1/13/03

jss Bfcg
mts Counts
min)' (30 min)

11 13
22 11
20 11
26 12
33 12
18 9
24 9
12 10
9 10

Net
! CPM

O'.OO
0'.37
O'.SO
0-.47
0<70
0.30
O'.SO
0'.07
O'.OO

Sample
Concentration

(uCi/rnl)
O'.OOE+OO
7.93E-14
6.44E-14
1.03E-13
1.51E-13
6.55E-14
1.09E-13
1.43E-14

O.OOE+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.
See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (RAM's -4 Day Analysis) week 14 January 6 - January 10,2003
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

•Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Date
Collected

1/7/03
1/7/03
1/8/03
1/8/03
1/9/03
1/9/03

1/10/03

Name
Jerry Krane
Lindsay Aschim
Lindsay Aschim
Jerry Krane
Tim O'Brien
Jerry Krane
Jerry Krane

Sample ID
PAM2100
PAM2101
PAWI2102
PAM2103
PAM2104
PAM2105
PAM2106

PAM#

002-675
002-574
002-675
002-766
002-574
006-234
002-766

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5
2.5
2.5
2.5

Total
Time

Sampled
467
470
458
467
462
463
471

Total
Sample

Volume (ml)
1167500
1175000
1145000
1167500
1155000
1157500
1177500

Gr<
Analysis Coi

Dale (30
1/13/03
1/13/03
1/13/03
1/13/03
1/14/03
1/14/03
1/15/03

jss Bkg
ints Counts
min) (30 min)

9 10
10 10
10 10
7 10
9 12

11 12
10 11

Net
CPM
0.00
0.00
0.00
0.00
o.oo
0.00
0.00

Sample
Concentration

(uCi/ml)
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

%of
DAC

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Week 15 January 13 - January 17, 2003Personal Air Monitoring Summary Sheet (RAM's -Daily Analysis)
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

' All RAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Date
Collected

1/13/03
1/13/03
1/14/03
1/14/03
1/15/03
1/15/03
1/16/03
1/16/03
1/17/03
1/17/03

Name
Tim O'Brien
Lindsay Aschim
Tim O'Brien
Lindsay Aschim
Jerry Krane
Tim O'Brien
Lindsay Aschim
Jerry Krane
Tim O'Brien
Jerry Krane

Sample ID
PAM2108
PAM2109
PAM2110
PAM2111
PAM2112
PAM2113
PAM2114
PAM2115
PAM2116
PAM2117

PAM#
002-675
002-766
006-234
002-766
002-766
006-234
002-574
006-234
006-234
002-766

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5

Total
Time

Sampled
472
470
477
476
467
477
480
490
469
473

Total
Sample

Volume (ml)
1180000
1175000
1192500
1190000
1167500
1192500
1200000
1225000
1172500
1182500

Gr<
Analysis Coi

Date (30
1/14/03
1/14/03
1/15/03
1/15/03
1/16/03
1/16/03
1/17/03
1/17/03
1/20/03
1/20/03

ass Bkg
ints Counts
min) (30 min)

12 12
9 12

14 11
12 11
14 9
9 9

16 12
12 12
10 10
10 10

Net
CPM

0.00
0.00
0.10
0.03
0.17
0.00
0.13
0.00
0.00
0.00

Sample
Concentration

(uCi/ml)
O.OOE+00
O.OOE+00
2.12E-14
7.07E-15
3.60E-14

O.OOE+00
2.80E-14
O.OOE+00
O.OOE+00
O.OOE+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.

See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (RAM's -4 Day Analysis) Week 15 January 13 -January 17,2003
Lakes/iore East Project - 221 North Columbus Drive, Chicago, IL

***Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Date
Collected

1/14/03
1/14/03
1/15/03
1/16/03

Name
Tim O'Brien
Lindsay Aschim
Jerry Krane
Lindsay Aschim

Sample ID
PAM2110
PAM2111
PAM2112
PAM2114

PAM#

006-234
002-766
006-234
002-574

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5

Total
Time

Sampled
477
476
477
480

Total
Sample

Volume (ml)
1192500
1190000
1192500
1200000

Gr<
Analysis Coi

Date (30
1/20/03
1/20/03
1/20/03
1/21/03

jss Bkg
mts Counts
min) (30 min)

10 10
11 10
8 10

10 12

Net
CPM
0.00
0.03
0.00
0.00

Sample
Concentration

(uCi/ml)
O.OOE+00
7.07E-15
O.OOE+00
O.OOE+00

%of
DAC

0.00%
1.41%
0.00%
0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (RAM's -Daily Analysis) week 16 January 20 - January 24,2003
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

' All PAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Date
Collected

1/20/03
1/20/03
1/20/03
1/21/03
1/21/03
1/22703
1/22/03
1/22/03
1/23/03
1/23/03
1/24/03
1/24/03

Name
Lindsay Aschim
Jerry Krane
Armando Ruiz
Tim O'Brien
Jerry Krane
Tim O'Brien
Lindsay Aschim
Armando Ruiz
Tim O'Brien
Jerry Krane
Glenn Huber
Armando Ruiz

Sample ID
PAM2118
PAM2119
PAM2120
PAM2121
PAM2122
PAM2123
PAM2124
PAM2125
PAM2126
PAM2127
PAM2123
PAM2129

Fl<
Re

PAM # (Ip
006-234
002-675
002-574
002-574
006-234
002-574
006-234
002-675
006-234
002-675
006-234
002-574

>w Total
ite Time
m) Sampled
2.5 469
2.5 491
2.5 500
2.5 485
2.5 492
2.5 515
2.5 514
2.5 495
2.5 470
2.5 485
2.5 384
2.5 491

Total
Sample

Volume (ml)
1172500
1227500
1250000
1212500
1230000
1287500
1285000
1237500
1175000
1212500
960000

1227500

Gr<
Analysis Coi

Date (30
1/21/03
1/21/03
1/21/03
1/22703
1/22/03
1/23/03
1/23/03
1/23/03
1/24/03
1/24/03
1/27/03
1/27/03

jss Bkg
ints Counts
min) (30 min)

11 12
13 12
8 12

18 13
19 13
28 12
24 12
19 12
14 11
11 11
12 12
11 12

Net
CPM

0.00
0.03
0.00
0.17
0.20
0.53
0.40
0.23
0.10
0.00
0.00
0.00

Sample
Concentration

(uCi/ml)
O.OOE+00
6.85E-15
O.OOE+00
3.47E-14
4.10E-14
1.05E-13
7.86E-14
4.76E-14
2.15E-14
O.OOE+00
O.OOE+00
O.OOE+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.

See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (RAM's -4 Day Analysis) week 16 January 20 - January 24,2003
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

***Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Date
Collected

1/20/03
1/21/03
1/21/03
1/22/03
1/22/03
1/22/03
1/23/03

Name
Jerry Krane
Tim O'Brien
Jerry Krane
Tim O'Brien
Lindsay Aschim
Armando Ruiz
Tim O'Brien

Sample ID
PAM2119
PAM2121
PAM2122
PAM2123
PAM2124
PAM2125
PAM2126

PAM#
002-875
002-574
006-234
002-574
006-234
002-675
006-234

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5
2.5
2.5
2.5

Total
Time

Sampled
491
485
492
515
514
495
470

Total
Sample

Volume (ml)
1227500
1212500
1230000
1287500
1285000
1237500
1175000

Gr<
Analysis Coi

Date (30 1
1/24/03
1/27/03
1/27/03
1/27/03
1/27/03
1/27/03
1/28/03

>ss Bkg
ints Counts
Tlin) (30 min)

11 11
10 12
12 12
14 12
9 12

11 12
9 10

Net
CPM
0.00
0.00
0.00
0.07
0.00
0.00
0.00

Sample
Concentration

(uCi/ml)
O.OOE+00
O.OOE+00
O.OOE+00
1.31E-14

O.OOE+00
O.OOE+00
O.OOE+00

%of
DAC

0.00%
0.00%
0.00%
2.61%
0.00%
0.00%
0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (RAM's -Daily Analysis) week 17 January 27 - January 31,2003
Lakes/iore East Project -221 North Columbus Drive, Chicago, IL

*** All RAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Date
Collected

1/27/03
1/27/03
1/27/03
1/28/03
1/28/03
V29/03
1/29/03
1/29/03
1/30/03
1/30/03
1/31/Q3
1/31/03

Name
Jerry Krane
Lindsay Aschim
Armando Ruiz
Lindsay Aschim
Jerry Krane
Tim O'Brien
Lindsay Aschim
Armando Ruiz
Jerry Krane
Armando Ruiz
Lindsay Aschim
Jerry Krane

Sample ID
PAM2130
PAM2131
PAM2132
PAM2133
PAM2134
PAM2135
PAM2136
PAM2137
PAM2138
PAM2139
PAM2140
PAM2U1

PAM#
002-574
002-875
006-234
006-234
002-574
002-574
002-675
002-766
006-234
002-574
002-766
002-574

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5

Total
Time

Sampled
484
483
482
486
485
470
160
480
467
497
467
492

Total
Sample

Volume (ml)
1210000
1207500
1205000
1215000
1212500
1175000
400000

1200000
1167500
1242500
1167500
1230000

Gr<
Analysis Coi

Date (30
1/28/03
1/28/30
1/28/03
1/29/03
1/29/03
1/30/03
1/30/03
1/30/03
1/31/03
1/31/03
2/3/03
2/3/03

>ss Bkg
mts Counts
min) (30 min)

17 10
21 10
16 10
38 11
24 11
13 13
12 13
9 13

14 12
12 12
10 11
10 11

Net
CPM

0.23
0.37
0.20
0.90
0.43
0.00
0.00
0.00
0.07
0.00
0.00
0.00

Sample
Concentration

(uCi/ml)
4.87E-14
7.66E-14
4.19E-14
1.87E-13
9.02E-14

O.OOE+00
O.OOE+00
O.OOE+00
1.44E-14

O.OOE+00
O.OOE+00
O.OOE+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.

See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (RAM's -4 Day Analysis) week 17 January 27 - January 31,2003
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

***Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Date
Collected

1/27/03
1/27/03
1/27/03
1/28/03
1/28/03
1/30/03

Name
Jerry Krane
Lindsay Aschim
Armando Ruiz
Lindsay Aschim
Jerry Krane
Jerry Krane

Sample ID
PAM2130
PAM2131
PAM2132
PAM2133
PAM2134
PAM2138

PAM#
002-574
002-675
006-234
006-234
002-574
006-234

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5
2.5
2.5

Total
Time

Sampled
484
483
482
486
485
467

Total
Sample

Volume (ml)
1210000
1207500
1205000
1215000
1212500
1167500

Gr<
Analysis Coi

Date (30 1
1/31/03
1/31/03
1/31/03
2/3/03
2/3/03
2/4/03

>ss Bkg
mts Counts
min) (30 min)

10 12
13 12
12 12
9 11

11 11
10 10

Net
CPM
0.00
0.03
0.00
0.00
0.00
0.00

Sample
Concentration

(uCi/ml)
O.OOE+00
6.97E-15
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

%of
DAC

0.00%
1.39%
0.00%
0.00%
0.00%
0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (RAM's -Daily Analysis) week is February 3 - February 7,2003
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

All PAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Date
Collected

2/3/03
2/3/03
2/4/03
2/4/03
2/5/03
2/5/03
2/6/03
2/9/03
2/7/03
2/7/03

Name
Tint O'Brien
Lindsay Aschirn
Lindsay Aschim
Jerry Krane
Jerry Krane
Lindsay Aschirn
Tim O'Brien
Jerry Krane
Ljndsay Aschim
Jerry Krane

Sample ID
PAM2142
PAM2143
PAM2144
PAM2145
PAM2146
PAM2147
PAM2148
PAM2149
PAM2150
PAM2151

PAM#
002-675
002-766
002-675
002-574
002-574
002-766
002-766
006-234
002-766
002-675

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5

Total
Time

Sampled
474
483
345
492
456
455
449
475
478
473

Total
Sample

Volume (ml)
1185000
1207500
862500

1230000
1140000
1137500
1122500
1187500
1195000
1182500

Gr<
Analysis Coi

Date (30 1
2/4/03
2/4/03
2/5/03
2/5/03
2/6/03
2/6/03
2/7/03
2/7/03

2/10/03
2/10/03

>ss Bkg
ints Counts
Tiin) (30 min)

16 10
14 10
12 13
13 13
17 11
14 11
13 13
16 13
13 12
11 12

Net
CPM

0.20
0.13
0.00
0.00
0.20
0.10
0.00
0.10
0.03
0.00

Sample
Concentration

(uCi/ml)
4.26E-14
2.79E-14
O.OOE+00
O.OOE+00
4.43E-14
2.22E-14
O.OOE+00
2.13E-14
7.04E-15
O.OOE+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.
See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (RAM's -4 Day Analysis) Week 18 February 3 - February 7,2003
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

***Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Date
Collected

2/3/03
2/3/03
2/5/03
2/5/03
2/6/03
2/7/03

Name
Tim O'Brien
Lindsay Aschim
Jerry Krane
Lindsay Aschim
Jerry Krane
Lindsay Aschim

Sample ID
PAM2142
PAM2143
PAM2146
PAM2147
PAM2149
PAM2150

PAM#
002-675
002-768
002-574
002-766
006-234
002-766

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5
2.5
2.5

Total
Time

Sampled
474
483
456
455
475
478

Total
Sample

Volume (ml)
1185000
1207500
1140000
1137500
1187500
1195000

Gr<
Analysis Coi

Date (30
2/7/03
2/7/03

2/10/03
2/10/03
2/11/03
2/12/03

iss Bkg
jnts Counts
min) (30 min)

11 13
13 13
10 12
9 12

11 10
10 10

Net
CPM
0.00
0.00
0.00
0.00
0.03
0.00

Sample
Concentration

(uCi/ml)
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
7.08E-15

O.OOE+00

%of
DAC

0.00%
0.00%
0.00%
0.00%
1 .42%
0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (RAM's -Daily Analysis) Week 19 February 10 - February 14,2003
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

' All RAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Date
Collected

2/10/03
2/10/03
2/11/03
2/11/03
2/12/03
2/12/03
2/13/03
2/13/03
2/14/03
2/14/03

Name
Tim O'Brien
Lindsay Aschim
Lindsay Aschim
Jerry Krane
Lindsay Aschim
Tim O'Brien
Jerry Krane
Lindsay Aschim
Jerry Krane
Tim O'Brien

Sample ID
PAM2152
PAM2153
PAM2154
PAM2155
PAM2156
PAM2157
PAM2158
PAM2159
PAM2160
PAM2161

PAMff
006-234
002-766
006-234
002-766
006-234
002-766
006-234
002-766
002-766
006-234

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5

Total
Time

Sampled
475
502
429
456
478
460
491
480
149
151

Total
Sample

Volume (ml)
1187500
1255000
1072500
1140000
1195000
1150000
1227500
1200000
372500
377500

Gross
Analysis Counts

Date (30 min)
2/11/03 21
2/11/03 17
2/12/03 26
2/12/03 35
2/13/03 21
2/13/03 19
2/14/03 19
2/14/03 24
2/17/03 9
2/17/03 12

Bkg
Counts Net
(30 min) CPM

10 0.37
10 0.23
10 0.53
10 0.83
11 0.33
11 0.27
12 0.23
12 0.40
13 0.00
13 0.00

Sample
Concentration

(uCi/ml)
7.79E-14
4.69E-14
1.25E-13
1.84E-13
7.04E-14
5.85E-14
4.80E-14
8.41 E-1 4

O.OOE+00
O.OOE+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.

See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (RAM's -4 Day Analysis)
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

Week 19 February 10 - February 14, 2003

***Note: All samples on this page were analyzed after 4 days to

Date
Collected

2/10/03
2/10/03
2/11/03
2/11/03
2/12/03
2/12/03
2/13/03
2/13/03

Name
Tim O'Brien
Lindsay Aschim
Lindsay Aschim
Jerry Krane
Lindsay Aschim
Tim O'Brien
Jerry Krane
Lindsay Aschim

Sample ID
PAM2152
PAM2153
PAM2154
PAM2155
PAM2156
PAM2157
PAM2158
PAM2159

Fl<
Rl

PAM # (Ip
006-234
002-766
006-234
002-766
006-234
002-766
006-234
002-766

»w Total
ite Time
m) Sampled

2.5 475
2.5 502
2.5 429
2.5 456
2.5 478
2.5 460
2.5 491
2.5 480

Total
Sample

Volume (ml)
1187500
1255000
1072500
1140000
1195000
1150000
1227500
1200000

Or
Analysis Co

Date (30
2/14/03
2/14/03
2/17/03
2/17/03
2/17/03
2/17/03
2/18/03
2/18/03

allow for thorium daughter decay
oss Bkg
tints Counts
min) (30 min)

11 12
12 12
13 13
11 13
9 13

12 13
10 11
10 11

Net
CPM
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Sample
Concentration

(uCi/ml)
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

%of
DAC

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (RAM's -Daily Analysis) week 20 February 17 - February 21,2003
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

' All RAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Date
Collected

2/17/03
2/17/03
2/18/03
2/18/03
2/19/03
2/19/03
2/20/03
2/20/03
2/21/03
2/21/03

Name
Tim O'Brien
Jerry Krane
Lindsay Aschim
Tim O'Brien
Jerry Krane
Lindsay Aschim
Jerry Krane
Tim O'Brien
Lindsay Aschim
Jerry Krane

Sample ID
PAM2162
PAM2163
PAM2164
PAM2165
PAM2166
PAM2167
PAM2168
PAM2169
PAM2170
PAM2171

PAM#
006-234
002-766
002-766
006-234
006-234
002-766
006-234
002-766
002-766
006-234

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5

Total
Time

Sampled
453
473
490
492
484
365
482
481
375
463

Total
Sample

Volume (ml)
1132500
1182500
1225000
1230000
1210000
912500

1205000
1202500
937500

1157500

Gr<
Analysis Coi

Date (30 1
2/18/03
2/18/03
2/19/03
2/19/03
2/20/03
2/20/03
2/21/03
2/21/03
2/24/03
2/24/03

>ss Bkg
ints Counts
Tiin) (30 min)

18 11
11 11
10 10
9 10
8 11

11 11
11 11
9 11
9 10

10 10

Net
CPM

0.23
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Sample
Concentration

(uCi/ml)
5.20E-14

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.
See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (RAM's -4 Day Analysis) week 20 February 17 - February 21,2003
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

•Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Date
Collected Name Sample I

Flow Total
Rate Time

0 PAM# (Ipm) Sampled
2/1 7/03 Tim O'Brien PAM2162 006-234 2.5 453

Total Gross
Sample Analysis Counts

Volume (ml) Date (30 min)

Bkg Sample
Counts Net Concentration
(30 min) CPM (uCi/ml)

1132500 2/21/03 8 11 0.00 O.OOE+00

%of
DAC

0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Week 21 February 24 - February 28, 2003Personal Air Monitoring Summary Sheet (PAM's -Daily Analysis)
Lakeshore East Project -221 North Columbus Drive, Chicago, IL

' All PAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Date
Collected

2/24/03
2/24/03
2/25/03
2/25/03
2/26/03
2/26/03
2/27/03
2/27/03
2/28/03
2/28/03

Name
Lindsay Aschim
Jerry Krane
Jerry Krane
Tim O'Brien
Lindsay Aschim
Tim O'Brien
Tim O'Brien
Jerry Krane
Lindsay Aschim
Jerry Krane

Sample ID
PAM2172
PAM2173
PAM2174
PAM2175
PAM2176
PAM2177
PAM2178
PAM2179
PAM2180
PAM2181

PAM#
006-234
002-766
002-574
002-766
002-766
006-234
002-574
006-234
002-766
006-234

Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5

Total
Time

Sampled
349
501
471
474
473
283
479
477
495
492

Total
Sample

Volume (ml)
872500

1252500
1177500
1185000
1182500
707500

1197500
1192500
1237500
1230000

Gr<
Analysis Coi

Date (30 1
2/25/03
2/25/03
2/26/03
2/26/03
2/27/03
2/27/03
2/28/03
2/28/03

3/3/03
3/3/03

>ss Bkg
mts Counts
min) (30 min)

9 12
11 12
10 11
14 11
17 9
19 9
13 13
10 13
11 12
10 12

Net
CPM

0.00
0.00
0.00
0.10
0.27
0.33
0.00
0.00
0.00
0.00

Sample
Concentration

(uCi/ml)
O.OOE+00
O.OOE+00
O.OOE+00
2.13E-14
5.69E-14
1.19E-13

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.
See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (RAM's -4 Day Analysis) week 21 February 24 - February 28,2003
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

***Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Date
Collected

2/25/03
2/26/03
2/26/03

Name
Tim O'Brien
Lindsay Aschim
Tim O'Brien

Sample ID
PAM2175
PAM2176
PAM2177

PAM#
002-766
002-766
006-234

Flow
Rate
(Ipm)

2.5
2.5
2.5

Total
Time

Sampled
474
473
283

Total
Sample

Volume (ml)
1185000
1182500
707500

Gr<
Analysis Coi

Date (30
3/3/03
3/3/03
3/3/03

>ss Bkg
ints Counts
ftiin) (30 min)

11 12
9 12

12 12

Net
CPM
0.00
0.00
0.00

Sample
Concentration

(uCi/ml)
O.OOE+00
O.OOE+00
O.OOE+00

%of
DAC

0.00%
0.00%
0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (RAM's -Daily Analysis)
LakOBhore East Protect - 221 North Columbus Drive, Chicago, IL

*** Al RAM's with elevated counts on day after analysis

Week 22 March 3 - March 7, 2003

are recounted after 4 days (see attached)

Date
Collected

3/3/03
3/3/03
3/4/03
3/4/03
3/4/03

Name
Lindsay Aschim
Tim O'Brien
Odell Morgan
Lindsay Aschim
Jerry Krane

Sample ID
PAM2182
PAM2183
PAM2184
PAM2185
PAM2186

RAM*
006-234
002-766
002-574
006-234
002-766

Plow
Rate
(Ipm)

2.5
2.5
2.5
2.5
2.5

Total
Time

Sampled
511
511
195
178
473

Total
Sample

Volume (ml)
1277500
1277500
487500
445000

1182500

Gr<
Analysis Con

Date (30 1
3/4/03
3/4/03
3/6/03
3/6/03
3/6/03

>ss Bkg
ints Counts
Tiin) (30 min)

10 12
12 12
10 11
11 11
14 11

Net
CPM

0.00
0.00
0.00
0.00
0.10

Sample
Concentration

(uCi/ml)
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
2.13E-14

No Work on 3/5/03 - Snow Day
3/8/03
3/6/03
3/7/03
3/7/03

Tim O'Brien
Jerry Krane
Jerry Krane
Lindsay Aschim

PAM2187
PAM2188
PAM2189
PAM2190

002-574
002-766
002-766
002-574

2.5
2.5
2.5
2.5

507
498
495
495

1287500
1245000
1237500
1237500

3/7/03
3/7/03

3/10/03
3/10/03

16 10
17 10
12 13
16 13

0.20
0.23
0.00
0.10

3.98E-14
4.73E-14
O.OOE+00
2.04E-14

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.
See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (RAM's -4 Day Analysis)
llsakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 22 March 3 - March 7, 2003

Date
Collected

3/4/03
3/6/03
3/6/03
3/7/03

Name
Jerry Krane
Tim O'Brien
Jerry Krane
Lindsay Aschim

Sample ID
PAM2186
PAM2187
PAM2188
PAM2190

INOIB: A

PAM#
002-766
002-574
002-766
002-766

ii samples <
Flow
Rate
(Ipm)

2.5
2.5
2.5
2.5

an inis pay
Total
Time

Sampled
473
507
498
495

e were analyze
Total

Sample
Volume (ml)

1182500
1267500
1245000
1237500

j aner «t ua rs 10
Gr

Analysis Co
Date (30
3/10/03
3/11/03
3/11/03
3/12/03

anuw lui uiuiium
oss Bkg
jnts Counts
min) (30 min)

10 13
11 12
11 12
11 12

uauyi

Net
CPM
0.00
0.00
0.00
0.00

uei uec-ct y

Sample
Concentration

(uCi/ml)
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

%of
DAC

0.00%
0.00%
0.00%
0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



STS CONSULTANTS

APPENDIX K

Field Gamma Survey Results

THE INFRASTRUCTURE IMPERATIVE



Gamma Survey Summary for Site Grubbing
Lakeshore East LLC.

Grid ID

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

16 and 17
18
19
20
21
22
23
24

25 and 26
27
28
29
30
31
32
33

34 through 40

Maximum Value1

(counts/mln)
6,500
7.600
6,700
6,500
5,900

9,100
8,100
10,100
12,100
8,800
9,500
10,300

6,400

8,300
9,700
10,300
9,400
10,200

7,800

8,500
10,800
9,300
10,600
8,100

8,500

Comments

See Note 2

See Note 2

See Note 3

See Note 2

See Note 3

See Note 2

See Note 3
Notes:
1 - The action level is meter specific, but ranged from 20,352 to 22,523 cpm.
2 - Grid is located outside of the current property boundary.
3 - Remediation of known contamination or lift survey completed prior to grubbing.

Y:\Projects\132193XC\32193XC033 - Grid maps summary.xls



STS Consultants, Ltd.

Date
Inst. Model

RADIATION SURVEY FORM - GRADING

Project # Project Name LaUfc>vtc^ &T\ Sheet.

~) i
<*• Technician

[1 Serial No.

of

Inst. Calibrated (Y/N)? Location ID/Lift Elevation.

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

WACKbf5

1



STS Consultants, Ltd.

Date /

RADIATION SURVEY FORM - GRADING

Project Name. Sheet of

Inst. Model

Technician

Serial No. _ A?-/

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



y
STS Consultants, Ltd.

RADIATION SURVEY FORM - GRADING

Project # Project Name { Sheet of

Date

Inst. Model

Technician

Serial No. _

Inst. Calibrated (Y/N)? Location ID/Lift Elevation '"•?

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project #

Date 12/&/02

Inst. Model

Project Name

Technician

Serial No.

sheet of ^_

>frwy

Inst. Calibrated (Y/N)? Location ID/Lift Elevation 7

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

1

o o-



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd.

Date

Project #

lost. Model

Project

Technician

Serial No. _

sheet of

Inst. Calibrated (Y/N)1; Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I

o o



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project #

Date \̂ I?^-\2DO2-

Inst. Model L

Project Name

Technician

Serial No.

Sheet. of

Inst. Calibrated (Y/N)? Location ID/Lift Elevation j_

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd.

Date

Project #.

Inst. Model

Project Name

Technician

Serial No.

£.?yv«As>w\ws
Sheet of

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



Inst. Model

Inst. Calibrated (Y/N)?

RADIATION SURVEY FORM - GRADING

Project Name

Technician

Serial No.

Sheet of >

K

Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



STS Consultants, Ltd.

Date

RADIATION SURVEY FORM - GRADING

Project # Project Name Lvkol* sheet of _ J_

Inst. Model

Technician

Serial No.

Inst. Calibrated (Y/N)? Location ID/Lift Elevation /O

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I



STS Consultants, Ltd.

Date /2/f) A>2.

RADIATION SURVEY FORM - GRADING

Project # 3^^ 3 - XC, Project Name l*fciSK*x. £*s\ Sheet U 'of""3

Inst. Model

Technician

Serial No.

1C

Inst. Calibrated (Y/N)? Vc.s Location ID/Lift Elevation A

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



STS Consultants, Ltd.

Date

Inst. Model

RADIATION SURVEY FORM - GRADING

Project # na.i'Hxr Project Name Uk»L.r, g,jf Sheet

Technician

Serial No.

of

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



STS Consultants, Ltd.

Date

RADIATION SURVEY FORM - GRADING

Project # /3JI *)3*C Project Name Sheet _ of

/ 7
Technician

Inst. Model Serial No. I 2l3iHdL

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I

o



£3
STS Consultants, Ltd.

Date 2hl fOl

Inst. Model

RADIATION SURVEY FORM •• GRADING"

Project # l-VMS'-Xt- Project Name^kt>t»..i

Technician

Serial No.

Sheet / of

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I



g?
.Ltd.

RADIATION SURVEY FORM - GRADING

Project # J^t^S-X*— Project Name L*k Sheet of
/v.

-»

Date Technician

Inst. Model Serial No.

Inst. Calibrated (Y/N)? YQ.S Location ID/Lift Elevation /C

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM - GRADING

Project # Project Name Sheet of
v

o i <3 v^unauiiaiiid, i_iu. •

/ ^7 / 1 *7 /OO
Date ' ** / J ̂  1 •**

Inst. Model P-3^ \

Inst. Calibrated (Y/N)? Y^ >

Technician

Serial No.

Location ID/Lift

^^y ^v^^/

Elevation //

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd.

Date ll/h/O^

Inst. Model o*«A<*

Inst. Calibrated (Y/N)?

Project #3^1

/a/ae»,

k i

Ks

fi 3 -XC- Project Name UNVvSKorr. G^i

'^^ Technician ° - K-vi

Serial No. /3¥S^^

Location ID/Lift Elevation 2^

\ Sheet v^oti

XA^ — -

^

9

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



STS Consultants, Ltd.

Date

RADIATION SURVEY FORM - GRADING

Project # Project Sheet _ of_^L

Inst. Model

Technician

Serial No.

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Pro'̂  # '^I^XC

Date /A/M/Gtt\t r"

Inst. Model ^A\

Inst. Calibrated (Y/N)? V 6$

Project Name t-W^oldrt ka 5-) Sheet

Technician "^Sc-w-y K V*AA>«-
/

Serial No. \^.~}^]\

Location ID/Lift Elevation ^ 2—

of ^

,̂ -̂

N̂.

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM -GRADING cV.,4
1

Project # /-J^J"**- Project Name A»knL.+ £* Sheet of

Inst. Model

Technician

Serial No.

Inst. Calibrated (Y/N)? Location ID/Lift Elevation ~2 T 6>r<* ^\

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

1



RADIATION SURVEY FORM - GRADING

K^AT
<;T<; rnnoiiifantc i »H Project #,>>

Date J2/n(<>*- /y/3d

Inst. Model cPr?»3l (

Inst. Calibrated (Y/N)? >t S

\°l3~ X'̂ ^ Project Name '-«sfc&5Vw>rt. €as

/^ ?-. Technician -^ ' l^-v

Serial No. / J ̂  -^ V;

Location ID/Lift Elevation "2-

^.wtt-^
^ Sheet of -^

.̂̂ ^ .
x*

L

7

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project #

Date \2.\U

Inst. Model

Project Name (

Technician

Serial No.

Sheet ot J_

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If delected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

%£%$>.

^S®:^?^S'v f̂%^w^:SSA«;
fesfe ^fe^vs^M- ̂ ?fe-'K:fr>¥- _£-.->•



STS Consultants, Ltd.

Date l

Inst. Model

RADIATION SURVEY FORM - GRADING

Project # J2I93 -XC> Project Name L*Vesu*tx- fiJ»T

Technician ~~>Se.rry

Serial No.

Sheet. of

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM - GRADING
a

STS Consultants, Ltd.

Date 1/I«4I03

Inst. Model L î4 Ul

Inst. Calibrated (Y/N)?

Proiect # oWiJ-XC.

-«,-, •• , •-

«l 222-1

V

Project Namy THVCf' tztST

Technician L.rtSCJOl tVi.

Serial No. Î î NHbfi

Location ID/Lift Elevation Z.

Sheet / of /

^
3

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I



RADIATION SURVEY FORM -GRADING

STS Consultants, Ltd.

Date

Project #J -M41 ~

Inst. Model

Project Name

Technician

Serial No.

&&' Sheet /_of .

Inst. Calibrated (Y/N)? Location IDA.ift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



/

STS Consultants, Ltd.

Date

RADIATION SURVEY FORM - GRADING
l

Project # o»</?J~V£- Project Sheet (_ of

Inst. Model

Technician

Serial No. _

Inst. Calibrated (Y/N)? V Location ID/Lift Elevation.

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I



RADIATION SURVEY FORM - OHAPIMQ

STS Consultants, Ltd. Pro\&* # I'3*I4) "X^ Project Name

Date M/H- /a//? - /?//1 Technician

Inst. Model <^? / Serial No.

Inst. Calibrated (Y/N)?

Sheet . of

**

Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM -GRADING

STS Consultants, Ltd.

Date I/I4/DS

Project #

Inst. Model 222,1

Project Name

Technician

Serial No. _

Sheet of

Inst. Calibrated (Y/N)? Location ID/Lift Elevation.

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I



RADIATION SURVEY FORM - GRAPINO U*

STS Consultants, Ltd.

Date

Project # /-JP/3]-*C Project Name /«*.&* **rt, £*>> sheet / of _ /

Inst. Model

Technician

Serial No. 2

Inst. Calibrated (Y/N)? Location ID/Lift Elevation 3 3 *W

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I





Gamma Summary of Lift Surveys
Lakeshore East LLC.

Grid ID

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
33
34
35
36
37
38
39
40

# of Lifts
Surveys

1
0
2
1
0
0
2
1
1
1
1
2
1
0
2
2
2
1
2
2
5
4
0
2
2
4
3
3
3
3
4
3
3
5
2
2
3
2
2

Maximum

Value1

(counts/min)
1 1 .300

7,800
10,200

14,300
9,500
7,400
10,000
9,100
13,200
9,200

1 1 ,300
1 1 .400
1 1 ,600
10,400
12,200
12,600
13,600
10,400

11,200
1 1 ,600
1 1 ,900
13,800
13.600
12,800
15.600
13,100
1 1 .800
1 1 ,400
13,200
12,900
14,300
1 1 ,800
9,200
10,100

Comments

See Note 2

See Note 2
See Note 3

See Note 3

See Note 3

Notes:
1 - The action level is meter specific, but ranged from 20,352 to 22,523 cpm.
2 - Post 1900 historical fill absent, no lift surveys required.
3 - Grid is located outside of the current property boundary.

Y:\Projects\132193XC\32193XC033 - Grid maps summary.xls



STS Consultants, Ltd.

Date o2/4 /D3

Inst. Model

RADIATION SURVEY FORM - GRADING

Project # 1-321^3-XC Project Name

Technician

Serial No. _

Sheet. of

/-•

222 /

Inst. Calibrated (Y/N)? VeS Location ID/Lift Elevation 1 Ii ^ ' «

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

1



STS Consultants, Ltd.

RADIATION SURVEY FORM - GRADING

Project # \-32H3 XC Project Name Sheet \ of I

Date

Inst. Model Lu£/ lltm

Technician

Serial No.

Inst. Calibrated (Y/N)? i Location ID/Lift Elevation. 1.5'
Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



a
STS Consultants. Ltd.

Date «

Inst. Model ludlurvi £22-1

RADIATION SURVEY FORM - GRADING

i
Project # 1-321^ 3-xc Project Name

Technician

Serial No.

Sheet of

/

Inst. Calibrated (Y/N)? Location ID/Lift Elevation 3 -3

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

!



STS Consultants. Ltd.

Date

RADIATION SURVEY FORM - GRADING

Project # 1-32135- XC Project Name Sheet of

Inst. Model Lu/dluLm £22./

Inst. Calibrated (Y/N)?

Technician

Serial No.

Location ID/Lift Elevation 3
Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



sheet

RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # I'32 I r t3 'XC Project Name

Date £/4/Q:3 5 oi/^lOo Technician Uft*:him* /J

Inst. Model Ludlu-hl 7,22 J Serial No. I 3 2# 4 4" / I U> B 14&

of

Inst. Calibrated (Y/N)? Location ID/Lift Elevation I - v

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

MB
1 t

O



STS Consultants, Ltd.

Date o2/M /0.5

RADIATION SURVEY FORM - GRADING

u
Project #l-32i33~x£. Project Name.

Technician.

Sheet. / of /

Inst. Model Serial No..

Inst. Calibrated (Y/N)? Location ID/Lift Elevation 1.5'
Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

e
iI

o o



STS Consultants Ltd

Date

RADIATION SURVEY FORM - GRADING

Project # l'32.>qS-X£. Project Name LftJasfore 6»frf sheet * of 2.
221 Kt.felunjWs Dv.

| Technician J.t6ratxe / L.

Inst. Model Jjudlum Serial No. 1

Inst. Calibrated (Y/N)? Location ID/Lift Elevation c ~ 1.0

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd.

Date J-15103 ;

Project <

;3N/63
Inst. Model LuriV\iuNl

Project Name U.VtesKoft. £t<J- Sheet Z of 2-
22,1 N.c*liM»Jbas t>v.

Technician J. W-TAM / U

Serial No.

Inst. Calibrated (Y/N)? Vt<. Location ID/Lift Elevation / " 3

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM - GRADING

SIS Consultants, Ltd.

Date

Protect*

Inst. Model

Project Name

Technician

Serial No. _

Sheet
IV

of

Inst. Calibrated (Y/N)? Location ID/Lift Elevation.

Write the area coordinates In the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas In accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I



£3
STS Consultants. Ltd.

Date

RADIATION SURVEY FORM - GRADING

Project* 1-33WS-*C Project Name Sheet of

Technician

Inst. Model LurJ \LLwl Serial No. 1^2844 /

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd.

Date 3-1 I5/O5

Project # \'-32 Project Name Sheet of

Inst. Model Lurllum 2.22 I

Technician U-Ablhi'iTVl

Serial No. /Q l4Z I>

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

:ir: fvV^'^^-a^Wi^^if

I



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # 1 • 32.1C'VB> - XC Project Name UxJ4t>hcre ba^-l Sheet _L_ of _L

Date ^/lB/fr3 Technician t- !nbCtonvv

Inst. Model Lacilu_lW Serial No. \ZUM^U>

Inst. Calibrated (Y/N)? N-&S Location ID/Lift Elevation f(

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

^jwsfi1?---1 fisr'"-«M«y

£4J^*{r,V-^l; | I I I I* III I h I | _* | l " ' ' I'l/j



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd.

Date i/y$/OZ

Inst. Model <3o

Inst. Calibrated (Y/N)?

Proiect # •&

J/3/OZ

Ml

y«

n 3 - VC~ Project Name /̂ ICGiUon^ ^

Technician ~3e r̂y Kv^u

^
Serial No. /JV-Sr/^

Location ID/Lift Elevation c

JT Sheet / of X

^ -rr_ o'/gn^.> c-^v

^ 3.0'

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



STS Consultants, Ltd.

Date 1/23 /OS

Sheet

Inst. Model

RADIATION SURVEY FORM - GRADING

Project # 32/33 -XC_ Project NameLt*k<- $L

Technician "C5&*yy \<s*m- . "7/i.̂  .,

Serial No.

of

.2/.J/03

Inst. Calibrated (Y/N)? Location ID/Lift Elevation 1,5'

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



e?
STS Consultants, Ltd.

Date

RADIATION SURVEY FORM - GRADING

Project #"'j£?/£/- ML Project Name/^ksWe. Sheet. .o f .

/£>:>

Inst. Model

Technician

Serial No. _

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

7,100 iI



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd.

Date

Project #

3/7

Inst. Model 2A3/

Project Name

Technician

Serial No.

Sheet L. of ^

L. 8rf tA

Inst. Calibrated (Y/N)? /€^ Location ID/Lift Elevation /£> ^ Z> J

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM - GRADING
. i

Project # 3^ /^3 'XC Project Name Lute >L>rt

?> f(ff/0l 4- V 1 /°3 Technician J.

inst. Model Ulw*i ^3^> Serial No.

STS Consultants, Ltd.

Date

Sheet pi of 3

Inst. Calibrated (Y/N)? Location ID/Lift Elevation.

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I



RADIATION SURVEY FORM - GRADING

STS Coroultants Ltd

Date 1

Project # ?>a.

Inst. Model

Project Name

Technician

Serial No.

Sheet j _ of d

Inst. Calibrated (Y/N)? Location ID/Lift Elevationion /&

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



STS Consultants, Ltd.

Date \

Inst. Model Loj ws.

RADIATION SURVEY FORM - GRADING

•-» x—.
Project # Dol\':\V'*C Project Name LAV-oVoo. ^o£\ Sheet _QL_ of _oL_

Technician ^ _ x ^ > >
- -

Serial No.

Inst. Calibrated (Y/N)? Location ID/Lift Elevation ( 1 . ̂ > ^

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



STS Consultants, Ltd.

Date I3//0/03L

Inst. Model

RADIATION SURVEY FORM - GRADING

I \*
Project # 33Ll°>3>vc Project Name ̂ -flyo/Jv^

Technician

Serial No.

Sheet _J of

Inst. Calibrated (Y/N)? Location ID/Lift Elevation 17
Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

\



STS Consultants, Ltd.

Date

RADIATION SURVEY FORM - GRADING

Project # 3ft, I^S* f. Project Name Sheet of

Inst. Model

Technician v

Serial No.

Inst. Calibrated (Y/N)? Location ID/Lift Elevation.

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM - GRADING

Project # <-STS Consultants, Ltd.

Date a/ai/03 f 2/ZL> j&3

Project Name

Inst. Model LWiu/W

Technician i,

Serial No.

Sheet J _ of Z

irvl f T Xjrcuru^ Tl£> '

Inst. Calibrated (Y/N)? Location ID/Lift Elevation / o - L

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

1



e? RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd.

Date

Project"* f» Project Name

2/£7/£>S

t £*&r Sheet Z of

Technician JL/fcg/Uix/J Em*» /TO 'Bri

Inst. Model

Inst. Calibrated (Y/N)?

Serial No.

Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I



STS Consultants, Ltd.

Date ea/iq/OS~

Inst. Model 22.2-1

RADIATION SURVEY FORM - GRADING

# f-32/43~XC Project Name

Technician

Serial No.

Inst. Calibrated (Y/N)? Vf Location ID/Lift Elevation A? -

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM - GRADING

STS Consultants Ltd.

Date

Project # - " X-C

Inst. Model 222.1

Project Name

Technician

Serial N

Sheet of

.Q"Bf î n /J.

Inst. Calibrated (Y/N)? Location ID/Lift Elevation A? —

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



STS Consultants, Ltd.

Date A/ll ~2

RADIATION SURVEY FORM - GRADING

Project # /"3MI ~XC Project Name^dfeftUrt, £*>"{ Sheet / of ^

Technician'3iN»y /<«•»•», /'

Inst. Model Serial No.

Inst. Calibrated (Y/N)? Location ID/Lift Elevation 3.0

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



STS Consultants, Ltd.

Date

Inst. Model

RADIATION SURVEY FORM - GRADING

Project # /-Jl/ffi "XO Project NameL*kt>li9flZ~ &f1~ Sheet

Technician Jgs**-.
*Z_ *

Serial No.

of

" 3 fa ~

Inst. Calibrated (Y/N) Location ID/Lift Elevation /•

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I



STS Consultants. Ltd.

Date \/33/oZ. \/M/01.1/37.
/ f * ' / r '

RADIATION SURVEY FORM - GRADING

Project # J/^/f^-x^1 Project Name LAktiL*

2/3/03-3/7/03 Technician 7

Sheet ( of

Inst. Model Serial No.

Inst. Calibrated (Y/N)? Location ID/Lift Elevation Z/ \ /j /

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



STS Consultants, Lid.

Date \

RADIATION SURVEY FORM - GRADING

Project # 131̂  -Xc Project Name Sheet ^ of 5

lost. Model 313^1 Serial No.

Inst. Calibrated (Y/N)? Location ID/Lift Elevation _2J \(o J

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



STS Consultants Ltd.

Date

RADIATION SURVEY FORM - GRADING

Project # 33 ̂  S -*<i Project Name DttllocL Sheet. of

Inst. Model Serial No.

Inst. Calibrated (Y/N)? Location ID/Lift Elevation Z/

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project #

Date \ /AM /<rt V/A7BV > Al

Inst. Model

Project Name

V a/j/Jj?chnician

Serial No.

Sheet 7 o<

Inst. Calibrated (Y/N)? Location ID/Lift Elevationion Zf (3'

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd.

Date

Project # Project Name U t̂. <Lr Sheet 5 of 5

Inst. Model Serial No.

Inst. Calibrated (Y/N)? Location ID/Lift Elevation 2-(

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



a RADIATION SURVEY FORM - GRADING

STSConsultants, Ltd. Project # 3 ̂ VXC Project Name

Date \ Al/Ql, l/aQre3rl/3l4/Oi Technician

Sheet I of _1 _

Inst. Model Serial No. \ /\L>ft \i\fo

Inst. Calibrated (Y/N)? Location ID/Lift Elevation )

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd.

l/n/a"j»

Project * Project Name Sheeti of _1_

Date

Inst. Model

Technician.

Serial No. tt^WM l\ L&\^&

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



STS Consultants, Ltd.

Date I

Project #

Inst. Model

RADIATION SURVEY FORM - GRADING

'"j-yc Project Name

Technician

Serial No.

Sheet J _ of _[_

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

t



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd.

Date

Project *

^ \/50/Ql-

Project

Technician

Erifr Sheet _L_ of _1_

Inst. Model Serial No.

Inst. Calibrated (Y/N)? XQ <^ Location ID/Lift Elevation.

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM - GRADING

Sheet of
STS Consultants, Ltd. ' •">"•" " • -—' -- •-

Date 3 /Ll / £3

Inst Model LucllLLrA 22-2-1

Inst. Calibrated WNW V^

Technician L^&CloitVt./'J

Serial No. fo25*\2./\(*&V

Location ID/Lift Elevation ^

. l̂ raw /T

'^-1.5'

D'Brî

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



f
fc.

STS Consultants, Ltd.

RADIATION SURVEY FORM - GRADING

Project # \'32\4S-XC> Project Name L Sheet of

Date

Inst. Model Lu
Technician

Serial No. /

Inst. Calibrated (Y/N)? Location ID/Lift Elevation.

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



STS Consultants, Ltd.

Date

RADIATION SURVEY FORM - GRADING

Project *3>2- /13-XC Project Name Sheet '__ of

Inst. Model

Technician

Serial No.
T

Inst. Calibrated (Y/N)? Ve> Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

1



STS Consultants, Ltd.

RADIATION SURVEY FORM - GRADING

Project # ^>2//3-'iXC, Project Name sT*s Sheet of

Date

Inst. Model

Technician

Serial No.

Inst. Calibrated (Y/N)? Location ID/Lift Elevation /.<
_ /

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM - GRADING

L
Project Name.STS Consultants, Ltd. Project # <3-tr?<$ ~XC Project Name gu_«;4- Sheet _

Date U/IO) 12/n j J2-VI2./ZOQ2, Technician LiAdf^Y A^C hitY\ / Jern<

of /

Inst. Model Lacilam Serial No.

Inst. Calibrated (Y/N)? Location ID/Lift Elevation - iff

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I



STS Consultants, Ltd.

Date \

Inst. Model

RADIATION SURVEY FORM - GRADING

Project # J^/xJ-frg Project Name

01'- 1Z/I2-/DZ- Technician

222\ Serial No. _

Sheet o\
'

AsCh I fA

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd.

Date \ 2 - l O

Project # 32/ ~?3 ~t

] \Z/\Z/2002,

Project Name

Technician

Sheet ^of 7

Inst. Model uc- M Serial No. 132^44

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

i



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project #

Date R/iO/C^j ta/u /02. '

Inst. Model

Inst. Calibrated (Y/N)?

Project Name

Technician

Serial No. I

Sheet 7 of

Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

Vctfe



STS Consultants. Ltd.

Date

RADIATION SURVEY FORM - GRADING

Project # _lAllll&. Project Name

Inst. Model Lia/fu*

Technician L/Ji»

Serial No.

Sheet J _ of J

A / ///K

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

t



RADIATION SURVEY FORM - GRADING

STS Consultants. Ltd.

Date

Project #.

I «V a.C/0 Jl •" / /3./0 3

Inst. Model

Project Name

Technician

Serial No.

Sheet _C<_of _O_

ician v-JrJ^\j P\^cV>i<v\ / / / f t 0 Qrn

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.
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STS Consultants. Ltd.

Date >

Project #

~ I/A/oi

RADIATION SURVEY FORM - GRADING

J? '" J-'

Inst. Model

Project Name

Technician

Serial No.

Sheet J of J

0 t

Inst. Calibrated (Y/N)? Yov, Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



STS Consultants, Ltd.

Date

Inst. Model

RADIATION SURVEY FORM - GRADING

Project # 331^ J"XC Project Name

/J./01} yy°lj yL/03 Technician
* .

of

Lj/

_ Sheet

f) $r, <A Jerr

um Serial No.

ry

Inst. Calibrated (Y/N)? Location ID/Lin Elevation 2LgT" ( V- <

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



STS Consultants, Ltd.

Date

RADIATION SURVEY FORM - GRADING

'' <~\ 1.
Project # "So) \°y^~Xt Project Name VjXa.'̂ Vv.t t Q^xsJS Sheet cj of O

^ \ /3,/0^\A/a?.

Inst. Model

Technician

Serial No.

Jerry /Cr n l/VL

Inst. Calibrated (Y/N)? Xis Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I



STS Consultants, Ltd.

RADIATION SURVEY FORM - GRADING

Project #

Date i/^/oS, 1/3/0 S ̂  l/L/o^

Inst. Model

Project Name

Technician

Serial No.

Sheet _J _ of

r a ,

A C.S Location ID/Lift Elevation JZ- ( ^°VInst. Calibrated (Y/N)?

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project #/-J.2K/J -XC Project Name L-vUg>U>>fc- ^jTr Sheet / of 3

Date / /&/P3 ^/ //?/a? /1fX/Olj 1/1/M j 1/tCf'ei Technician '3, i<

lost. Model ^2A?/ Serial No.

Inst. Calibrated (Y/N)? y^s

77

Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

1



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # /'SJtfJ -X& Project Name rf~ Sheet X* of 3

Date I&/CZ / 1/7/63 / t/9/03 / //1/&////0/K Technician "5".-j 7 i / r— - ;f r t 7 -̂r r-

Inst. Model 33&I _ Serial No. /J

/ ^. fcj*;^ /7~ ,̂/,

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



STS Consultants, Ltd.

Date l&/e3 / /.

Inst. Model

RADIATION SURVEY FORM - GRADING

Project # *l-J2(f/3 ~>C- Project Name Like &i it

'ifo/fiS /I fa fa /'/'t>/0> Technician <S".-r— 7 7 /

/ Serial No.

'ii~ Sheet 3 of 3

/^- Ackn-^ JT.

Inst. Calibrated (Y/N)? Location ID/Lift Elevation i.s'
Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I



RADIATION SURVEY FORM - GRADING

STS Consultants. Ltd.

Date \ /i o/ol , > /i

Project # 6« Ws'*CL Project Name La)t

}\/\ y(?3 Technician?- L .

Sheet I of $

T ox ?>/.w ^

Inst. Model Serial No. 1338^

Inst. Calibrated (Y/N)' Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



STS Consultants, Ltd.

Date 1/0/03.I

lost. Model

Inst. Calibrated (Y/N)?

RADIATION SURVEY FORM - GRADING

Project Name £j>5\ Sheet 3 of 3
Technician 3*. Vj-ay\*_ .L .

Serial No.

Location ID/Lift Elevation ^30 3

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I



STS Consultants, Ltd.

Date \j\t>/<3l> l t

RADIATION SURVEY FORM - GRADING

Project # 33ISV*c Project Name V^VojsW-KA. (c*<>\ Sheet*L _of C>

^LJ

Inst. Model

Technician "X.

Serial No.

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project #

Date >Ab /o^ t \ /Ito/o^ 1/7/oS

Inst. Model

Project Name LAabW*. Got Sheet _) _ of /

Technician L. ft»cWvwv/5.V>*vvi/t. O'

Serial No. \

Inst. Calibrated (Y/N)? Location ID/Lift Elevation 3 ( ^ C? /

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

t



RADIATION SURVEY FORM - GRADING

Project #STS Consultants, Ltd.

Date //<S/Q?i, > Ab/oS, I X 7/Q S

Inst. Model

Inst. Calibrated (Y/N)?

Project Name £*&} Sheet of _i _

Technician L. /T. 0

Serial No. \ ?>H 5H J -

Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd.

Date

Project # Project Name

Inst. Model

Technician «-•

Serial No.

Sheet ?> of _^

^ 0'

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



STS Consultants, Ltd.

Date U l

RADIATION SURVEY FORM - GRADING

Project NameProject # _*

\/n/o3 Technician L.

-»sV Sheet Ll of jj

ArK A 0'6 */ J. T^Vg<\t, / I . v* ̂ t >g.A

Inst. Model Serial No.

Inst. Calibrated (Y/N)? Location ID/Lift Elevation 3 / (I .5 /

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM - GRADING

Project ft/'J^/U-X*- Project Name Sheet / of 3

Inst. Model serial

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

t

--



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd.

Date

Project # A-frg/yj"

Inst. Model

Project Name,

Technician.

Serial Nc

Sheet of

Inst. Calibrated (Y/N)? Location ID/Lift Elevation 3 •

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # I~32l1 ] ~XC Project Name^oki*

Date J?/;?g-/<?J Technician ~5e#~t )<

Serial No.

Sheet of

Inst. Model

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I
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RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # 33 \ 15- X.L Project Name V.-»>VjibVoC4, Qias^ Sheet I of

Date \ <X/O 3i /O 2 Technician

Inst. Model Serial No.

Inst. Calibrated (Y/N)? Location ID/Lift Elevation 3 */ CL|"k )

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM - GRADING

Project # 3ol\^^>-y.c Project Name.

Technician

Sheet o? of 3

Inst. Model Serial No.

aWu, K

Location ID/Lift Elevation => tf C 5 )Inst. Calibrated (Y/N)?

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

1



STSConsultants, Ltd.

Date
Inst. Model

RADIATION SURVEY FORM - GRADING

Project # 7>ot\<\3-'Xf Project Name L*ktt<.Wi. QEasV Sheet 3 of 3

Technician

Serial No. '

U

Inst. Calibrated (Y/N)? Location ID/Lift Elevation 3 ̂  C \ ̂  )

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd.

Date

Project # Project Name

Technician

Inst. Model 913131 \ Serial No. V

Sheet

/ X w v

of

/I (n<?Sl4M

Inst. Calibrated (Y/N)? Y Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



STS Consultants, Ltd. Project #

Date \ 3 A'S/OiL- Va/H/oJ

Inst. Model

RADIATION SURVEY FORM - GRADING

- xc Project Name

Technician

Serial No.

. <c*<>\ Sheet 3 of Q

0 Snt/v

/

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



STS Consultants, Ltd.

Date ia./13/oa

RADIATION SURVEY FORM - GRADING

Project # 3'3\^3~vr Project Name L>\dLSVvoct.

Technician lirgba y\*ck\yv\

Sheet

'

of _2 _

Inst. Model Lud\ uwv Serial No. 1 V) VI / \

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project #

Date \ol/i3/ka. -

Project Name Sheet of ?

Technician L\wA<^.vi )\<c.K\\v\

Inst. Model Lv<j\\>wv Serial No. UiaM3

Inst. Calibrated (Y/N)? Location ID/Lift Elevation.

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Pr°i** * 33\^Vxx. Project Name

Date I A ' \~ *> /O'S.- VoL/VVa^l Technician

Sheet _£ oi

fa**

Inst. Model Serial No.

Inst. Calibrated (Y/N)? Location ID/Lift Elevation.

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd.

Date _L

Project# 3 2 / ? 3 - X £

Z/27/1

Project Name Sheet J _ of _J _

Technician L. * ) J. \Jr***. T.

Inst. Model

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd.

Date

Project #

Inst. Model

Project Name ^

Technician u-

Serial No.

.u-

sheet ol of

/ 0 ' vr,t^

H>&lH%

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



STS Consultants, Ltd.

Date i.

RADIATION SURVEY FORM - GRADING

Project # 3o?/93 -*C Project Name Sheet Of .

Inst. Model

Technician L.

Serial No.

. tT T 0 3

Inst. Calibrated (Y/N)? Location ID/Lift Elevation.

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



RADIATION SURVEY FORM - GRADING

STS Consultants

Date 12/1

Inst. Model

Inst. Calibrated

| Ltd Proiect * 5^-1 '̂5-KC,

c\[ 12/20:. 12./Z3/2002.

(Y/N)? V'7 <-

Project Name ULKt̂ wrtt b

Technician v.\f\(\<~>(&J

Serial No. 132$ 4^/H

Location ID/Lift Elevation

a<rt Sheet ' of •<-

A^C\n\\rv\

^M&

^7- 3'
Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I
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RADIATION SURVEY FORM - GRADING

Project # _3^/_^3jj^e Project Name Sheet of

Date Technician

Inst. Model Serial No. l^Zfi4<4

clsqu

fi4<4/

Inst. Calibrated (Y/N)? Location ID/Lift Elevation.

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



STS Consultants, Ltd.

Date

Inst. Model

RADIATION SURVEY FORM - GRADING

Project #3a\°>3xc- Project Name UV.i&on Ekc\ Sheet

I Technician

Serial No.

I of 3

}

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.
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STS Consultants, Ltd.

Date VJk/to/003L}\

Inst. Model

RADIATION SURVEY FORM - GRADING

Project #!>3.>cHxr

3 Technician

Serial No.]

Project Name U \kSUoc.

L

Sheet of _*J _

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

1

o



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd.

Date I

Project #

u /;o>X>a. \
Inst. Model

Project Name

Technician

Serial No.

Sheet of >

Inst. Calibrated (Y/N)? Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I



STS Consultants, Ltd.

Date \\l2fflQSL

RADIATION SURVEY FORM - GRADING

Project* ^2K3-yC Project NameL&.ki*kofL> Sheet

Inst. Model 23 PI

Technician

Serialial No. *Mrfer dfr /

Inst. Calibrated (Y/N)? Ye> Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas In accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

•L.



STS Consultants, Ltd.

Date 11/3k/02

Inst. Model

RADIATION SURVEY FORM - GRADING

Project # J2I43 " XC- Project NameL»k>tbo«e> £a>T Sheet £ of.

Technician

Serial No.

Inst. Calibrated (Y/N)? Location ID/Lift Elevation / XT

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

1



RADIATION SURVEY FORM - GRADING

QTC CnnenHante 1 frl PrOJOCt # 4 olo i o oonsunanis, no. ' % *"

Date 1 I /SI 6? /D 3

Inst. Model Lu^ivvw dL^^kV

Inst. Calibrated (Y/N)? ""(t̂

\1"?>-xc Project Name L^w^UoCi f^^ Sheet \

Technician tV «Jf <\\ V r<vwJL.
J

Serial No. lollJlM^L - ^Icftl^S

Location ID/Lift Elevation H~ (-J C 3 }

Of oJ

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.



-%'
STS Consultants, Ltd. Project # ~&

Date II /ak/aa

RADIATION SURVEY FORM - GRADING

Project Name L>faLS>VvoCt- &*£ Sheet of

Technician

Inst. Model Serial No. U~? 3 H 3. -

Inst. Calibrated (Y/N)? Location ID/Lift Elevation ~J J

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I



STS CONSULTANTS

APPENDIX L

Equipment Release Survey Results

THE INFRASTRUCTURE IMPERATIVE



05/20/03 TUE 16:31 FAX 815 485 4433 STAN HUBER CONSL

RADIATION SURVEY FORM
Lakes/tore East Project

SURVEY REFERENCE #: OO I

DATE OF SURVEY:

NAME OF SURVEYOR:

SURVEY METER IDENTIFICATION:

Background Reading: O >C^ mR/hr

INSTRUMENT ID:

Background Reading: cpm

Efficiency: 3*7 %
JVTDA: g.i/ dpm

Mfg: Ludlum

Model:

Serial:

Mfg: Ludlum

Model: 2200 (sealer) / 43-10 (alpha)

Serial: /Oc3 > > "/

Description (attached sketch if needed)
(Area, equipment, vehicle, materials, etc.)

/V< /\r.-//.« jF~^ e.
f-fft / /•'-, S\- /J~ fxt-/<~t..-. **-r

Sk-St' *• <-t i
/~.j < /*• /^f f
&^ *tr •d'J'i

f~.-ff -iXt
J

Item
#

Gross
mR/hr

,03
, 0> J

• "J
, ts3

Gross
cpm

/
C>
/
/

dpm per
100 sq. cm

/ 9S

O
/, <?<r
s ?r



_ 05/20/03 TUB 16:31 FAX 815 485 4433 STAN HUBER CONSL

RADIATION SURVEY FORM
Lakeshore East Project

SURVEY REFERENCE #:

DATE OF SURVEY:

NAME OF SURVEYOR:

SURVEY METER IDENTIFICATION:

Background Reading: C

INSTRUMENT ID:

O VBackground Reading:^' <:p

mR/hr

:pm

Efficiency: JS. ?•/.
MDA: (fr V dpm

Mfg: Ludlum

Model:

Serial:

Mfg: Ludlum

Model: 2200 (sealer) / 43-10 (alpha)

Serial:

Description (attached sketch if needed)
(Area, equipment, vehicle, materials, etc.)

<^^?9J /?•>><: ^^J~rc •/•(• -, > )

fH~> Ot^TC/ rt^.y-0^" 9^1 y^-

fxl~/^J. d -, > O^*-

Item
#

/
J?
y

_$s

Gross
mR/hr

tf,<V
O,o+
O,0 O
0,0.3

Gross
cpm

«^>
/

O
/

dpm per
JOOsq. cm

^ yjp
X. X'-P

O
/.*:<?



05/20/03 TUE 16:32 FAX 815 485 4433 STAN HUBER CONSL 2)004

SURVEY REFERENCE #:

DATE OF SURVEY:

NAME OF SURVEYOR:

SURVEY METER IDENTIFICATION:

Background Reading: Of

INSTRUMENT ID:

Background Reading: ' cpm

Efficiency: , f>"> %

RADIATION SURVEY FORM
Lakes/lore East Project

00 ?

Mfg: Ludlum

Model:
fi"

Serial:

Mfg: Ludlum

Model: 2200 (sealer)/43-10 (alpha)

Serial:

Description (attached sketch if needed)
(Area, equipment, vehicle, materials, etc.)

tft*-e/'-i»i jf-c^^of- ( rS /« s-f'/fti.ni'
"Tfe/" <*",f~fl't~-i. AeS t^\f. \

"^ Sc/r* *<-t.tfS
^ -* <r /r*,c/

Z^i* +

/T — <//- a -, /̂ ^-. . - r*~ y*1. r/S?, rt/f s-

/,•& J-.<&
s~-c,<r _^at.
S,.r/r^

Item
#

Gross
mR/hr

,0J
,°1
• oJ

,03
-"I
, o2

Gross
cpm

/
0
/

0
a
/

dpm per
100 sq. cm

/• C£
0

/. ££

0
0

ttf



_05/20.03 TUE 16:32 FAX 815 4S5 4433 STAN HUBER CONSL

RADIATION SURVEY FORM
Lakeshore East Project

SURVEY REFERENCE #: O> O

DATE OF SURVEY:

NAME OF SURVEYOR: _J *,,„ ^

SURVEY METER IDENTIFICATION:

Background Reading: 0,0^ mR/hr

INSTRUMENT ID:

0
'Background Reading: ' cpm

Efficiency:
MDA: £ -,/ dpm

Mfg: Ludlum

Model:

Serial:

Mfg: Ludlum

Model: 2200 (sealer)/43-10 (alpha)

Serial: ^ oJ

'"""* ^'fSf o.

Description (attached sketch if needed)
(Area, equipment, vehicle, materials, etc.)

/^~- (Si'c*^ *,r^£ {±>f. î ,{ r£ t^f l

»"-• t^- f \ f~ <^~4.L,.n t— / O

tfl^ >*-^o^,3.A>^ /^••orftr ' f~-,fs}f J

f3/J<,*r</' ni^i'tr- .v /^ JiO.1'7*

«rTx=~ . r 4. ^- rO-i ^ fo i-fc— . ̂ >» - <^ rj

r/^r^-ir* /*,•'"

Sf̂ T*- /^ ,X

/~-e<r- T^r.^X
Jf

O.^/L C^- />-e£fr-

f * i - e/e- 6,̂ * s*-

^*--~S'<-'^<-<^' ffi /£r j&t-s- J~~ff — ̂  j£ ,̂*
-y£. — ^7«Px^^ tZ'.-f- J^ ,<rxx/L^-

- ^- - X5<<-J <T^.X.J^^/ x~ /^>rf«C<^

•jf.e StS ^ . /^> ^-. X^ r /«^ ^Vj^

Item
#

£

Gross
mR/hr

-o-f
^ o-^
'0^

^e,^

Gross
cpm

X
tf
/
a

dpm per
100 sq. cm

/ <TJT
0

XT^,P

^ ^^



STS CONSULTANTS

APPENDIX M

Film Badge Results

THE INFRASTRUCTURE IMPERATIVE



STAN A HUBER CON INC
ATTN STAN HUBER
200 N CEDAR ROAD
NEW LENOX IL 60451

Landauer. Inc. 2 Science Road Glenwood. Illinois 60425-1586
Telephone: (708)755-7000 Facsimile: (708)755-7016

www.landauerinc.com

RADIATION DOSIMETRY REPORT
ACCOUNT NO.

67627

SERIES
CODE

NL1

ANALYTICAL WORK ORDER

0232220050

REPORT DATE

11/22/02

DOSIMETER
RECEIVED

11/18/02

REPORT TIME
IN WORk DAYS

4

PAGE
NO.

1 OF 1

luxel"

NAME
DOSE EQUIVALENT (MREM)

FOR PERIODS SHOWN BELOW
QUARTEHLY ACCUMULATED
DOSE EQUIVALENT (MREMI

YEAR TO DATE
DOSE EQUIVALENT (MPEM)

LIFETIME
DOSE EQUIVALENT (MREM)

M: MINIMAL REPORTING SERVICE OF 1 MREM QUALITY CONTROL RELFASF: DEM 1 - PR 7613 - RPT130 - N1

DEEP EYE SHALLOW

DDE LDE SDE

- 32250

Accredited by the National Institute of Standards and Technology through



STAN A HUBER CON INC
ATTN STAN HU8ER
200 N CEDAR ROAO

NEW LENOX IL
60451

PLACF "D" IN DELETE
USE REVERSE SIDE FOR
ADDITIONS AND OTHER
CHANGES

DELETE
(D)

CHANGE SERIES
FROM TO

LANDAUER, INC. 2 SCIENCE ROAD GLENWOOO, ILLINOIS 60425 - 1586 Talaphom: (809) 323-8830
MraMHI: •WNKUUrillNOtKTCIUNWMDRinUNI, OH BlflKINt. Fl(»ll NUB tl*M OHHB FUW. FlCllmllO: (708) 766-7016

cmMKiioH irncim FoxynjRwii WEIR am
Mill M<

maun
DO KOI «

EHiwannraoDUFKi NOIIHKIM** 1 O/^OT'^'SOOS
iMiiuniuir CHUNUC MgudiiDOUHNOFKcciwan ain.
lUMCtttMl MOUmittlTHYUfflDOflMfTERIIMCI [MI OFIATI HANOUNO.

Holder included.
ACCT. NO. SER

67627 NL
ES EXPOSURE PERIOD

1 1 MONTH M

BADGE DATE

10-01-02

_ SERVICE CHANGE ORDER

PARTICIPANT NUMBER

00NL1

00134

00135

00136

00137

BADGE
TYPE

PI

PI /

PI x/

P1 I/

P1 J

NAME - MAXIMUM OF 34 LETTERS t SPACES

CONTROL

VISITOR ££/&*, A/.&S- \

VISITOR y-/^ <2/£v€, \ S/t/tiT

VISITOR ^ff-sr^/ /#v-f.,fr /

VISITOR <//«t/,tv >•&,, t,^_ /

STANDARD
HOLDERS

0

SPECIAL
HOLDERS

e
^—i

SERIES NAME

NL1

SI 825203998 16

ID NUMBER

J&V-6/-7/9/

Jsz ?J j~s~y/
Jf6- ?y- yj-jr
33/-?C-/?os

SERIAL NUMBER

01869300

01869310

01869320

01869330

- 01869340

SEX

/~7

/*
f

BIRTH DATE
MO. DAY YEAR

f/jo/*>a
</]*cl*>?

v/'o/-rs-
&/9 /~>S-

S1825203398 67627 NL1 18

DELETE
(D)

CHANGE SERIES
FROM TO

PARTICIPANT NUMBED

00138

00139

00140

00141

00144

00145

00146

00147

00148

00149

00150

00151

BADGE
TYPE

PI J

PI \J

PI J

PI \/

PI

PI V

PI

PI V
PI \/
PI x/

PI x/

PI v

NAME - MAXIMUM OF 34 LETTERS 1 SPACES

VISITOR Jo4,/tn</mt,s>

VISITOR /C,c< tft-riifr*

VISITOR <^.'<*r/^/^»^o

VISITOR Steve fasijfr

VISITOR £>+6 £>r./i~> ''*"/ 'o/Jifil

VISITOR &<&// 's l̂om^ \

VISITOR ,JTx~. /^^xf / ^'

VISITOR <Sr-«» P-iti I ft,/

VISITOR f,;̂  tfocttr \

VISITOR &o ,̂ Arf^, \^Aii-«,.

VISITOR î ,/j.̂  <r^,^ex>cvc^/

VISITOR x^irfc/ir /A'-t-V/

'

ID NUMBER

5/9-?e>-V<>?>

3?$ j-y->6~w

f>->fr- co -syij

?ff-->6-f>C<)

??r- lo-ii^v
3S1-6t'Uc>(,

S*e-S(,'fjr>
tris-G^- 5V r7
jyf-^s-^r^

SERIAL NUMBER

01869350

r 01869360

01869370

01869380

01869390

01869400

01869410

01869420

01869430

01869440

01869450

01869460

SEX

/*7

*/

^

S«

^

M

*1

"I

XVI

BIRTH DATE
MO. DAY YEAR

/-/-7-rx

J--/̂ "- *S9

>-/9- 6J-

s-x-r?

^__-

q->o-y~i

*--*>-(,*'

C- js--rp

$-Ji-(,0

fo- i i - (,(,

^
X"



STAN A HUBER CON INC
ATTN STAN HUBER
200 N CEDAR ROAD
NEW LENOX IL 60451

LAJN/iJAUER •
Landauer, Inc. 2 Science Road Glenwood, Illinois 60425-1586

Telephone: (708)755-7000 Facsimile: (708)755-7016
www.landauerinc.com

RADIATION DOSIMETRY REPORT
ACCOUNT NO.

87627

SERIES
CODE

NL1

ANALYTICAL WORK ORDER

0234510142

REPORT DATE

12/17/02

DOSIMETER
RECEIVED

12/11/02

REPOAT TIME
IN WORK DAYS

4

PAGE
NO.

1 OF 1

DOSE EQUIVALENT (MREM)
FOR PERIODS SHOWN BELOW

YEAR TO DATE
DOSE EQUIVALENT (Mr-iEM)

LIFETIME
DOSE EQUIVALENT (MREM)

QUARTERLY ACCUMULATED
DOSE EQUIVALENT (MREM)

SHALLOW DEEP
SDE DDE

18 10 12/0014O VISITOR

1 CONTROL

•SUSS
135 VISITOR

WB@m
»137 VISITOR

AuwmMwaaa
RSHHBHHMmfH
XJ139 VISITOR
r4JHHMHHnnQKHBRn

iDQBD^HUCSXDQn
10144 VISITOR

mmssm
J0148 VISITOR

RSW^H^HSBWWl'SWS
50148 VISITOR

50150 VISITOR

M: MINIMAL REPORTING SERVICE OF 1 MREM

* - NO CONTROL SUBTRACTED

QUALITY CONTROL RELEASE: 1 - PR 7628 - RPT130 - N1 - 34542

Accredited by the National Institute of Standards and Technology through



STAN A HUU.R CON INC
ATTN STAN I'UBER
299 N CEDAR ROAD

NEW LENOX IL
60451

PLACE "P" IN nFl FTP

USE REVERSE siut I-UH
ADDITIONS AND OTHER
CHANGES

DELETE
an

CHANGE SERIES
FROM TO

LANDAUER,
MPORI1«: WHINRiaUII

ctuMmoiitwciiviF
MUM RUCH i HI auxwuot
ruAtf MNOiniruuii
Do«m»iuww«»a«

* Holder ir
ACCT. NO.

67627

NC. 2 SCIENCE ROAD GLENWOOD, ILLINOIS 60425 - 1
INO »«T CH»N(XI, APUTUMI, OR OHHIOIII. PlUlf MtU IH(M ON 1HII FORM.

OR YOUR »t»l W1»R 0»U

OfnCFNOLMIRIHtH 1 1X06X2002

EHANOCI WOWIIID DURUM rWCIMiatl 0»YI.

OUf lit «HN TOMOmUKIIRI (Mtl 1WI OHI.1l MUMUM.

icluded.
SERIES

NL1

EXPOSURE PERIOD

1 MONTH M

SERVICE CHANGE ORDER

PARTICIPANT NUMBER

00NL1

00134

00135

00136

00137

BADGE
TYPE

PI

PI

PI

PI

PI

BADGE DATE

11-01-0E

-L Jl

NAME - MAXIMUM OF 34 LETTERS t SPACES

CONTROL

VISITOR &fe^ S/̂ r ,

VISITOR 7T-*. A &~,t^ \ J>^cr

VISITOR ^Jfs*-^ A-s»^ 1

VISITOR ^.-,£/i/ /^j^V- 1

_tc/

586 Te
F

NL1

Uphont: (800)323-8830

acslmlle: (708) 766-7016

STANDARD
HOLDERS

0

SPECIAL
HOLDERS

0

SERIES NAME

S71Z8303977 «1

ID NUMBER

,/"
/

t̂/

SERIAL NUMBER

19497750

10497760

10497770

10497780

10497790

SEX BIRTH DATE
MO. DAY YEAR

S7128303977 67627 NL1 01

DELETE
(D)

CHANGE SERIES
FROM TO

PARTICIPANT NUMBER

00138

00139

00140

00141

00144

00145

00146

00147

00148

00149

09150

00151

BADGE
TYPE

PI

PI

PI

PI

PI

PI

PI

PI

PI

PI

PI

PI

NAME - MAXIMUM OF 34 LETTERS & SPACES

VISITOR ^Jo4« A /̂t,]**

VISITOR X'/e^ /^c/>«.^»f.

VISITOR C **<'(( ) &ri,^~

VISITOR JV^e. £<,*•«(/<.<•

VISITOR £;,c X>e<XTc<t<-
VISITOR Odt,// Me /•„»/! \

VISITOR CT/v*. Ao/)c^ y &-4'»i
VISITOR G^f. f>-,hn»- f

VISITOR #' ffe^ir v

VISITOR />0 Atf^ \ e«,,r...*

VISITOR U,̂ /,,̂  Cc'vtA-.*,/

VISITOR /4of,,,t //«,Jy ^

ID NUMBER

/

jX*
v/

v<
ix^ro,£?-/r
/
/
/

/̂
/
y

SERIAL NUMBER

19497890

18497810

10497820

10497830

; 10497840

10497850

10497860

10497870

10497880

10497890

10497900

10497910

SEX

/*?

BIRTH DATE
MO. DAY YEAR

V.?9/<r<>



STAN A HUBER CON INC
ATTN STAN HUBER
200 N CEDAR ROAD
NEW LENOX IL 60451

LAJNfuAUER •
Landauer, Inc. 2 Science Road Glenwood. Illinois 60425-1586

Telephone: (708)755-7000 Facsimile: (708)755-7016
www.landauerinc.com

RADIATION DOSIMETRY REPORT
ACCOUNT NO.

67627

SERIES

CODE

NL1

ANALYTICAL WORK ORDER

0301030005

REPORT DATE

01/14/03

DOSIMETER

RECEIVED

01/10/03

REPORT TIME

IN WORK DAYS

2

PAGE

NO.

1 OF 1

luxel

DOSE EQUIVALENT (MREM)
FOR PERIODS SHOWN BELOW

QUARTERLY ACCUMULATED
DOSE EQUIVALENT (MREM)

YEAR TO DATE
DOSE EQUIVALENT (MREM)

LIFETIME
DOSE EQUIVALENT (MREM)

SHALLOW DEEP
SDE DDE

L1 CONTROL

mssm
135 VISITOR

138 VISITOR

3 I 11112/00

1 I 10112/00

10140 VISITOR 18 I 11 112/00

»144 VISITOR

J0148 VISITOR

»14S VISITOR

X3150 VISITOR

M: MINIMAL REPORTING SERVICE OF 1 MREM QUALITY CONTROL RELEASE: IYF 1 - PR 7645 - RPT130 - N1 - 01005

Accredited by the National Institute of Standards and Technology through



STAN A HUBER CON
ATTN STAN HUBER
ZOO N CEDAR ROAD

NEU LENOX

INC

IL
60451

PLACE "D" IN DELETE!

LANDAUER, INC. 2 SCIENCE ROAD GLENWOOD, ILLINOIS 60425 - 1586

IMPORTANT: WHEN REOUEITINO ANY CHANQEI. AOOITIONI, OR DEUIIONI, PUAIE MAKE IHtM ON IHII FORM.

CHANOJI TO IE EFFECTIVE FOR YOUR NEII WEAR OAIE

HUH REACH THE OUNWOOOOFFKE NO LATER THAN 12^07*^2002

N.EAIE DO NOT DUrllCME CHANOEIREOUIITIO OURINg PKCEBNO » DATI.

DO NOT RETURN CHANOI REOUttll WITH YOUR DUIMEIEMIINCE IHII KLAYI HANUUNa

* Holder Included.

Ttliphonr (800) 323-8830

Fioslmllf: (708) 766-7016

STANDARD
HOLDERS

0

SPECIAL
HOLDERS

0

USE REVERSE SIDE FOR
ADDITIONS AND OTHER
CHANGES

ACCT. NO.

67627
SERIES

NL1

EXPOSURE PERIOD •

i MONTH n

BADGE DATE

12-01-02

SERIES NAME

NL1
SERVICE CHANGE ORDER

87131108541 91

KLETE
on

CHANGE SERIES
FROM TO

PARTICIPANT NUMiER IAOOE
TYPE

NAME - MAXIMUM OF 34 LETTERS 4 SPACE* ID NUMBER SERIAL NUMBER SEX BIRTH DATE
MO. DAY YEAR

PI CONTROL 17535160

eei34 PI VISITOR 17535170

eeiss PI VISITOR O 17595180

eei36 PI VISITOR \s 17595190

89137 PI VISITOR 17595200

S7131108541 6762? NL1 01

OCUTE
(0)

OUNCE SERIES
FROM TO

PARTICIPANT NUMBER

eeiss

98139

00140

00141

80144

00145

00146

00147

80148

00149

00150

00151

BADGE
TYPE

PI

PI

PI

PI

PI

PI

PI

PI

PI

PI

PI

PI

NAME - MAXIMUM OF 34 LETTERS * SPACES

VISITOR ~^e>4^ /7tx/<v-j-M ^

VISITOR />cl, &s<f<es, V

VISITOR C'4*^,tf <&c^sj ^

VISITOR ^5H-̂ « X^-vjc/e/- »/

VISITOR ^f=^-c /fewj-cXf/- L/

VISITOR &</*// s~7o^a*.i ,S

VISITOR O^- /^u^k' J

VISITOR ^s^* s4>SyLf^o« \/

VISITOR ^f«^ /foe**^ V

VISITOR #ote, /^^ ^

VISITOR U-̂ /,-, cTc-^^c,;, ^

VISITOR S?^,^ //...'̂  v/
/

- - - - (

ID NUMBER SERIAL NUMBER

17S9S21D

17595220

17595230

17S95240

175952SD

17595260

17595270

17595280

17595290

17595380

17595310

17595320

SEX BIRTH DATE
MO. DAY YEAR

v/
•y



STAN A HUBER CON INC
ATTN STAN HUBER
200 N CEDAR ROAD
NEW LENOX IL 60451

Landauer, Inc. 2 Science Road Glenwood, Illinois 60425-1586
Telephone: (708)755-7000 Facsimile: (708)755-7016

www.landauerinc.com

RADIATION DOSIMETRY REPORT
ACCOUNT NO.

67827

SERIES

CODE

NL1

ANALYTICAL WORK ORDER

0304860153

REPORT DATE

02/24/03

DOSIMETER

RECEIVED

02/17/03

REPORT TIME

IN WORK DAYS

5

PACE

NO.

1 OF 1

luxel

DOSE EQUIVALENT (MREM)
FOR PERIODS SHOWN BELOW

QUARTERLY ACCUMULATED
DOSE EQUIVALENT (MREM)

YEAR TO DATE
DOSE EQUIVALENT (MFEM)

LIFETIME
DOSE EQUIVALENT (MREM)

SHALLOW DEEP
SDE DDE

ONL1 CONTROL

'.F.WHMO
WHBODY0135 VISITOR

Q^^BHHH|̂ nSU|̂ R*lLJ

IHHKBK@9
10137 VISITOR

JfflVam'iTiTiiiWWBBBBF*WBErarrj
10139 VISITOR

X>144 VISITOR

XJ147 VISITOR

mmmm
X)149 VISITOR

WWODY,
MHBODY

»151 VISITOR

M: MINIMAL REPORTING SERVICE OF 1 MREM QUALITY CONTROL RELEASE: IYF 1 - PR 7674 - RPT130 - N1 - 04853

Accredited by the National Institute of Standards and Technology through



STAN A HUBER CON INC
ATTN STAN HUBER
200 N CEDAR ROAD

NEW LENOX IL
68451

PLACE "D"JN DELETE
USE REVERSE SIDE FOR
ADDITIONS AND OTHER
CHANGES

DELETE
on

CHANGE BERIEB
FROM TO

LANOAUER, INC. 2 SCIENCE ROAD GLENWOOO, ILLINOIS i0426 - 1586 Tttophoiw: (800) 923-8830
mntaun-. wM*wnM*iiTciMKi,ummi,MKmMm,niMMa!«HBNimniM. Fwlmllr. (708) 766-7016
CHUQU 111 it nonift m raw rnn •»• am
*im *uc
NMMOO
DO HOT If

MTW aimmovRUMUKKtHiui 0 1 X07^20O3
MR IUPUMTI CWUMI fomna MM maama tun,
rum MM* KawiTi «HH TOUR DMMETEM wcc THW KUTI MMUMI

Holder Included.
ACCT.NO.

67627
SERIES

NL1

EXPWURE PERIOD

1 MONTH tl

BADGE DATE

ei-*i-*3

SERVICE CHANGE ORDER . ,

PARTICIPANT NUMBER

88NL1

08134

08135

88136

80137

BADGE
TYPE

PI

PI

PI

PI

PI

NAME - MAXIMUM OF » LETTER! t SPACES

CONTROL

VISITOR
(̂ /eo^ //«ks v/

VISITOR ~77-~, Otfr,'(~ \S

VISITOR C77/v-v, Jrs-<t,£ S

VISITOR ^s^r*., S?srA,~ J

NL1

ID NUMBER

STANDARD
HOLDERS

t

SPECIAL
HOLDERS

0

,̂

SERIES NAME

87 134583608 91

SERIAL NUMBER

27246S80

27246510

27246520

27246530

27246540

IEX BIRTH DATE
MO. DAY YEAR

S7134503600 67627 NL1 ei
DELETE CHANGE SERIES

FROM TO
PARTICIPANT NUMBER

88130

98139

88148

88141

88144

09145

88146

88147

89140

00149

00158

08151

BADGE
TYPE

PI

PI

PI

PI

PI

PI

PI

PI

PI

PI

PI

PI

NAME - MAXIMUM OF 1 4 LETTERS l> SPACES

VISITOR ^7~Z4^ S?-*/frso^ \/

VISITOR /f/tA &r* + ,tt* \S

VISITOR ^J€A/^.«A C4«jf t/
VISITOR iS-ftve kor^c/f/- \/

VISITOR ^>.t X=V^jcA«:^- I/

VISITOR Odtfl /^ <,'»»* \/

VISITOR ^J~,̂  /3-»/)(J: \/

VISITOR <^<r, £>*&fss,~ \/

VISITOR &<?Y ^f^f */

VISITOR /t^^c/o ^'s /"'"'- •

VISITOR

VISITOR

10 NUMBER SERIAL NUMBER

27246550

27246560

27246570

27246580

27246590

27246600

27246610

27246620

27246630

27246640

27246650

27246660

SEX BIRTH DATE
MO. DAY YEAR

V

v



STAN A HUBER CON INC
ATTN STAN HUBER
200 N CEDAR ROAD
NEW LENOX IL 60451

LAJviiJAUER *
t.andauer. Inc. 2 Science Road Glenwood. Illinois 60425-1586

Telephone: (708)755-7000 Facsimile: (708)755-7016
www.landauerinc.com

RADIATION DOSIMETRY REPORT
ACCOUNT NO.

67827

SERIES

CODE

NL1

ANAIYTICAI WORK ORDER

0308540034

RlfORT MATE

04/O1/03

IIOSIMLTIR

RECEIVED

03/26/03

REI'ORT TIME

IN WORK DAYS

4

PAGE

NO.

1 OF 1

NAME

T
IO

N
IT

Y

DOSE EQUIVALENT (MREM)
FOR PERIODS SHOWN BELOW

QUARTERLY ACCUMULATED
DOSE EQUIVALENT (MREMl

YEAR TO DATE
DOSE EQUIVALENT (MREM)

LIFETIME

DOSE EQUIVALENT (MREM)

M: MINIMAL REPORTING SERVICE OF 1 MREM QUALITY CONTROL REIFASI: IYF 1 - PR 7700 - RPT130 - N1

R
E

C
O

R
D

S
FO

R
 Y

E
A

R z>

1 CONTROL
•••Msn
^^H^^^^^^^l

135 VISITOR

137 VISITOR
•̂••••••î ^m

H^^^^H^^^KEDB
139 VISITOR

141 VISITOR

HBHKSS
145 VISITOR

147 VISITOR

BBBH
149 VISITOR

MHBODY I

151 VISITOR

- 08534

Accredited by the National Institute of Standards and Technology through



3

3

3

STAH A HUBER CON INC

ATTN STAN HUBER
200 N CEDAR ROAD

HOI LENOX IL
60451

PLACE "D" IN DELETE

USE REVERSE SIDE FOR
ADDITIONS AND OTHER
CHANGES

DOCK
on

CHANGE SERIES
FROM TO

LANDAUER, INC. 2 SCIENCE ROAD GLENWOOD, ILLINOIS 60425 - 1686 Ttltphont: (800) 323-8830

IMPORTANT: minivauiniiiQMrcMNOii,«ODnioNi,oROiLnioNi,ni*i(iuitTH(MONTHiiHMi. Facsimile (708) 755-7010
CHAN"""? (1 ItffetiniraB »?"• HI flmam mil

MUIT K4CH THi OLINWOQO OFFICE MOUTERTHtN 02»^0«*X2® 03
PLUM DO HOI DUPUUTI CHANOEI KOUEITIO OUHNO PRECEBHO n «TI.

00 HOI KTURN CHMOI BSOUIttt WITH XOUR OOIIMITIM HUM 1HII DCUYl HtMOUHO.

* Holder included.
ACCT. NO.

67627
SERIES

Nil

EXPOSURE PERIOD

1 MONTH n

SERVICE CHANGE ORDER
""•»

PARTICIPANT NUMBED

00NU

00134

00135

00136

00137

BADGE
TYPE

PI

PI

PI

PI

PI

BADGE DATE

02-01-03

CJ-r-r C'

NAME - MAXIMUM OF 34 LETTERS t SPACES

CONTROL

VISITOR < ,̂/e*,̂  //*4c* I/

VISITOR 77 _ O/?,..-~ v/

VISITOR ^Jc f̂̂  ^«.c \/

VISITOR ^,,,/r'<%< s4*<(^ I/

NL1

STANDARD
HOLDERS

9

SPECIAL
HOLDERS

0

SERIES NAME

S7288889427 02

ID NUMBER SERIAL NUMBER

35013370

35013380

35013390

35013400

35013410

SEX BIRTH DATE
MO, DAY YEAR

8720088942? 67627 Nil 02
DELHI

(0)
CHANGE SERIES

FROM TO
PARTICIPANT NUMBER

00138

00139

00140

00141

00144

00145

00146

00147

00148

00149

00150

00151

BADGE
TYPE

PI

PI

PI

PI

PI

PI

PI

PI

PI

PI

PI

PI

NAME - MAXIMUM OF 34 LETTERS * SPACES

VISITOR .3~o ,̂ x2.,/fjc.. I/

VISITOR f>,<_L, gfrj','-*** \S

VISITOR

VISITOR J'/^ct,* /6c/-^</f^ V

VISITOR ^>.«. /Qttsse^rf l/

VISITOR Orftl/ /*!(>'•<*. i/

VISITOR ^T,̂  fr»/>(*k I/

VISITOR t^/>j /\jftrSe. \/

VISITOR rioe /cdi»ijk •
VISITOR A<-~-»«Jo 0 :̂* •
VISITOR

VISITOR

ID NUMBER SERIAL NUMBER

35013420

35013430

35013440

35013450

35013460

35013470

35013480

35013490

35013500

35013510

35013520

35013530

SEX BIRTH DATE
MO. DAY YEAR

I/

v/I/



STAN A HUBER CON INC
ATTN STAN HUBER
200 N CEDAR ROAD
NEW LENOX IL 60451

LANDAUER
Landauer. Inc. 2 Science Road Glenwood. Illinois 60425-1586

Telephone: (708)755-7000 Facsimile: (708)755-7016
www.landauerinc.com

RADIATION DOSIMETRY REPORT
ACCOUNT NO.

67627

SERIES

CODE

NL1

ANALYTICAL WORK ORDER

0310830251

REPORT DATE

04/24/03

DOSIMETER

RECEIVED

04/18/03

REPORT TIME

IN WORK PAYS

4

PAGE

NO.

1 OF 1

luxel

t-

SB05
c ̂1*

NAME

ID BIRTH
NUMBER DATE SEX

tc.
P

CO
o
Q

USE

-Tf

$
^<

P

DOSE EQUIVALENT (MREM)
FOR PERIODS SHOWN BELOW

DEEP

ODE
EYE
LDE

SHALLOW

SDE

QUARTERLY ACCUMULATED
DOSE EQUIVALENT (MREM)

DEEP

DDE
EYE
LDE

SHALLOW

SDE

YEAR TO DATE
DOSE EQUIVALENT (MREM)

DEEP

DDE
EYE
LDE

SHALLOW

SDE

LIFETIME
DOSE EQUIVALENT (MREM)

DEEP

DDE
EYE
LDE

SHALLOW

SDE

to *£gs
o
O re
£2

>Z>-

&
UJ
O *u

^Q

L1 CONTROL

arami
135 VISITOR

137 VISITOR

141 VISITOR

147 VISITOR

ĵ ^̂ ^̂ ĝg149 VISITOR

M: MINIMAL REPORTING SERVICE OF 1 MREM QUALITY CONTROL RELEASE: ORB 1 - PR 7717 - RPT130 - N1 - 10851

Accredited by the National Institute of Standards and Technology through



£

e

e

STAN A HUBER CON INC
ATTN STAN HUBER
2M N CEDAR ROAD

NEU LENOX IL
60451

PLACE "D" IN DELETE

USE REVERSE SIDE FOR
ADDITIONS AND OTHER
CHANGES

DELETE
on

CHANGE SERIES

LA

IHKMUNT

CHUHI10

MUlTRUCt

«J«« 00

OONOTWT

* 1
1

NDAUER, INC. 2 SCIENCE ROAD GLENWOOD, ILLINOIS 60425 - 1
WHEN «guiuiNO»wr CHMNXI. ADOmoNi, oft DELETIONI. nun wu THIM ON THII FORM.
IE EIHCTWE HM mw NOT WIM Mil

THlaLHWmOOmiNOLtTERTHM 03X07*^2003

MOT OUniCME OUNGII ffigUEITEO OUHNO PKCEDINO B OUTI.

URN UUNOE wguilll WITH YOUR OOflMETERi IINCE THII HUTI HiNOUNO.

Bolder included.
ACCT. NO.

67627
SERIES

NL1

EXPOSURE PERIW

1 MONTH M

BADGE DATE

03-01-03

SERVICE CHANGE ORDER __

PARTICIPANT NUMBER

09HL1

09134

00135

08136

00137

BADGE
TYPE

PI

PI

PI

PI

PI

NAME - MAXIMUM Of 94 LETTERS t SPACES

CONTROL

VISITOR C^'/fe,, /^>«£er i/

VISITOR — •»-• f~) /ff/fn •
VISITOR .̂-,̂  ,xfr-o,t '

VISITOR ,̂-«Js**s X7Jc<,V \S

586 Te
F

NL1

laphone: (800)323-8830
icslmlle: (708) 756-7016

STANDARD
HOLDERS

e

SPECIAL
HOLDERS

0

'
SERIES NAME

63404103953 34

ID NUMBER SERIAL NUMBER

42134610

42134620

4213463D

42134B4D

4213465D

SEX BIRTH DATE
MO DAY YEAR

\
\
V

V

S3404193953 67627 NL1 34

DELETE
(0)

CHANCE SERIES
FROM TO

PARTICIPANT NUMBER

06138

00139

00149

00141

00144

00145

00146

00147

00148

00149

eeise
00151

BADGE
TYPE

PI

PI

PI

PI

PI

PI

PI

PI

PI

PI

PI

PI

NAME - MAXIMUM OF 34 LETTERS & SPACES

VISITOR JM^ A'.dCto-

VISITOR X7/^ /Sf^ytr. S

VISITOR """'

VISITOR Stiff j(-e,-</i, i/

VISITOR ^fy-.e X'fc/rc^r/- /

VISITOR O(ft-/f /*/1o'<** v

VISITOR O7^ /**/KCJ( v

VISITOR ($>e« SZtftno^ i/
VISITOR CTc^ >r</-»<'̂  ,/

VISITOR >4/«fc,i/n k l̂. L/
VISITOR

VISITOR

ID NUMBER SERIAL NUMBER

42134660

4213467D

42134680

42134690

42134760

42134710

42134720

42134730

42134740

42134750

42134760

4213477D

SEX BIRTH DATE
MO. DAY YEAR



STS CONSULTANTS

APPENDIX N

Shipping Manifests

0
THE INFRASTRUCTURE IMPERATIVE


